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(57) Abstract: 

FIELD: automation and computer 
engineering. SUBSTANCE: method involves 
detection of characteristics of user body 
parts movement, converting measured results 
into required representation form and 
processing of sequences of converted data in 
order to achieve data about position and 
orientation of user in space. For this 
method involves mounting near main joints of 
user body instruments which measure at least 
one angle between segments which are 
adjacent to corresponding joint of user 
body, mounting on at least one segment of 
user motor apparatus a tool which measure 
reference directions, measurement of 
orientation of at least one segment which 
carries reference direction detector, 
detection of angles between segments which 
are adjacent to said main joints of body, 
detection of orientation and position of 
user body as whole In three- dimensional 
space using measured angles and orientation 
of said at least one segment which carries 
reference direction detector. Invention also 
describes device which implements this 
method. EFFECT: increased functional 
capabilities. 30 cl, 2 dwg 
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M3o6peTeHne othocm k CMcreMaM 
onpefleneHUfl nonoxeHMn .. opueHTanMM 
nojib30BaTeneB b npocTpaHCTBe m MoxeT 6biTb 
ncnonb3OBaH0 b MHTepaKTMBHbix KOMnbioTepHbix 
nrpax, b TpeHaxepax Ann o6yMeHMfl m/im 
TpeHnpoBOK cnopTMBHoro n BoeHHoro 
HaaHaMeHHH. H3o6peTeHne mqwbt 
ncnonb30BaTbCfl Ann 03AopoaneHMfl, npn 
oGyMeHMM m oTpa6oTKe npaBwnbHoro 

BbinOJIHBHMH A^TbMH M B3pOCnblMM 

ABuraTenbHboc ynpaxHeHHM h npnewoB b 
cnopTMBHbpc wrpax, TaHL^ax. 

HSBeCTHU CMCTeMbl OTCneXMBaHMfl M 

0T06paxeHMfl nonoxeHMn Tena HenoBeica npn 
ero nepeMeu^eHMM c McnojibaoBaHMeM 

MBXaHMMeCKMX CpeflCTB OTCne)KMBaHH« 

nonoxeHMn ronoBbi m aneMeHTos Tena - 
foh mom eTpoB , Koropbie npeAHa3HaMeHbi Ann 
M3MepeHMn ymoB noBopoTa cycra&OB m Ann 
onpeAeneHMfl KOHeMHbix nonoxeHMM, nanpMMep, 

pyKM OTHOCMT6JlbHO TBS\3L, MT1M KOHHMK3 naJ1bl\a 

OTHooiTenbHO pywi mjim ranoBw oTHoevrrenbHO 
tomkm npocrpaHCTBa b kotopom paaMeu^eH 

T0HHOM6Tp. 

K HeAocra-ncaM TaxMx CMcreM cneflyeT 

OTHeCTM TpyAHOCTM KXTMpOBKM RDHMOMeTpOB C 
CyCTaaaMM, OCOCeHHO MMetOUJMMM MHOXeCTBO 

creneHeH cso6oAbi, HanpMMep nneMeBUM. 
MeKTpbi noBopora roHMOMerpoB He coBnaAaxrr c 
qeHTpaMM BpaujeHMn cycTaBOB. BcneflCTBMe 
sToro KMHeMaTMMecKoro paccomacoBaHMfl 
HMeeT Mecro npoacanwbiBaHHe (oTHoewTenbHoe 
nepeMeu^eHMe) Me*/jy xpenneHMeM noHnoMerpa 
h KDHeMHOCTbto B npoqecce nepeweii;eMv^. 
CycraBU ManoBera He nanmoTcn MAeanbHbiMH 
uiapHMpaMM: och BpameHwn nepeMemawTca npw 
muenenm ymoB noBopoTa cycraaoB. Ann 

nOBbllLieHMfl TOMHOCTM HeOOXQAMMO 

HcnonbaoBarrb cooTBeTCTByiomMe pcann6poBKM. 

HaBecTHbi MamMTHbie cMcreMbi 
oTcnexMBaHM* m OTo6paxeHMn rionaxeHMn m 
opueHTai^MM Tena MenoBeica b npocrpaHCTBe, 

OTHOCHTejlbHO 9KOHOM HMHbie M Vflp6Hbie B 
MCnOJIbSOBaHMH H o6eCf16MMBaK)Li^ie 

npneMneMyio TOHHocTb (cm. Burdea G., Coiffet 
P. Virtual reality technology. 1994, John 
Wiley & Sons, Inc. pp. 17-25). K TaKMM 
cucreMaM OTHOCflTcn Motion Capture Server 
KOMnaHMM Poihemus m Flock of Birds KOMnaHMM 
Ascention Technology Corp;, coAepxaiAMe 
MHoxecTBO nnaT o6pa60TKM M3MepeHMfl 
napaMeTpoB ABMxeHMn, KOHTponnep, nnaiy 

BHeiUHeR CMHXpOHMSaLJMM, KOMMVHHKailMOHHyiO 

ruiaTy, KnaBtiaTypy h mohmtop, nepeAaTMMK, 
co/jepxaiUMM" Tpw sjieiapoMarHviTHbie KaTyiUKM u 

MHOXeCTBO npHeMHHKOB, KaXAbJM M3 KDTOpbDC 

TaioKe coflepxMT MHHuanopHyio Tpnafly 
aneicrpoMarHMTHbix KaTymeK, BocnpnnnMaiOLi^Mx 
MamHTHbie no/in, HariysaeMbte nepeAaTMMKOM. 
fTonoxeHMe m opueHTai^nn ksokaoto npvieMHUKa 
M3MepnioTCfl npw ero nepeMeu^eHMM. B TMnoBOM 
cnyMae cvjCTeMa coAep)KMT 8 npneMHMKOB, 
cHa6)KeHHboc Ka6eneM m cpeACTBaMU KpenneHun 
Ha nojibaoBaTene. UcnonbayeMan b CMcreMe 
Motion Capture Server HW3K04acTOTHafl 
TexHonorvw MamMTHbix npeb6pa30BaTeneR 

n03B0Jl«eT He VMMTblBaTb B03M03KHyK) 
6nOKMpOBKy riHHHM BH3MpOBaHV15l 

"nepeAaTMMK-npnGMHMK" npennTCTBHnMM. 

flanbHOCTb Ae^cTBun TaKMX cvicreM 
HeBejiMKa (b npeAenax HeConbiiJoro 
noMemeHMn); TOMHocTb 3aBMCMT ot paocTonHun 
MeJKfly nepeflarHMKOM n npweMHMKOM. B 
CMcreMe c nepeMeHHbiMn MamMTHbiMM nonnMn 
HannHwe nocTopoHHMx MeTannn^ecKnx 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



npeAMeTOB yxyALU TOMHocTb BcneACTBwe 

MHAyMMpOBaHUfl BMX^^tlblX TOKOB. CMCTeMa c 

nocTOAHHbiMM MarHMTHbiMM nojiflMH MeHee 
MyBCTBMTenbHa k HajinHMK) MeTannnHecKnx 
npeAMeTOB, QAHaico ixjx^eicr MamMTHoro 
conpoTUBfieHUfl MOKer BHecTM MCKaxeHun b 
co3AaBaeMbie nepeAaTMHKOM MamnTHbie nana. 

KpoMe Toro, k HeAocraraM tbkhx CMcreM 
cneAyeT OTHecTM HeAQcraTOMHO BbicoKoe 
6btcTpoAeftcTBne BcneACTBue BpeMeHHbpc 
3aAepxeK ycTaHoaneHHA ananoroBoro CHmana, 

a TatOKe BblCOKHM ypOBeHb UjyMOB, MTO npHBOflUT 

k APOxaHHto H3o6pa>KeHMn Ha 3KpaHe. 

HsBocTHa ynbTpasByKDBafl CMCTeMa 
oTcne>KMBaHMJi nonoxeHHfl n opueHTai^nn 
nonb30BaTenn b npocTpaHCTBe, coAepxau^an 
nepeflaTMMK, BbinonHeHHbiH b bha© naOopa M3 
Tpex nepeAaiou^nx 3/ieJcrpoaKycTHHecKvoc 
npeo6pa30BaTeneM, xecTKO 3aKpenneHHbix Ha 
onopno« paMKe, npneMHrncvi b BHAe naoopoB M3 
Tpex MMKpocJxjHOB, KecTKO 3aKperuieHHbix Ha 
onopHOH paMKe, pa3MeiMeHHo« Ha 
nonbdOBaTene, HanpMMep Ha uineMe c 
AHcnneeM, cucTeMy o6pa6oTKM pemcTpupyeMofl 
MH((X)pMaUMM M CMCTeMy oTo6paxeHMfl 
cnHTesMpyeMoro M3o6paxeHnn nonb30BaTenio 
(cm. T3M )Ke, c.25-28). OnpeAaneHne 
MecTononoxeHun 6a3npyeTca Ha npMHqMne 
TpviaHryrinuMH. Ann onpeAeneHvin nonoMceHMn n 
opvieHTai^viM nnocKocTM c ipeMn MHKpoc}x>HaMn 
Tpe6yeTpn ocymecTBMTb 9 M3MepeHM« 
paccTonHMn. Taican CHcreMa TpeoyeT HanMMHn 

npflMOM HMHMM BM3MpOBaHMfl (T. 6. OTCVTCTBHH 

npensrrcTBMM) Me>Kfly nepeAaioiUMM h npneMHbiM 
sneMSHTaMM CMCTeMbi. npM HaJlMMMH 
hpennTCTBMn mjih npn noBopoTe ronoBw 
nonb30BaTenfl b cropoHy cuman TepneTcn. K 
HeAOCTancaM TawKe cneAyeT oTHecru bwcokmK 
yposeHb ujyMOB 0OHa. KpoMe roro, npn 

Heo6xCAHM6CTH OTCXieJKMBaHMn OOJlblDOrO 

Mucna npueMHMKOB MacroTa onpoca cHMxeaeten, 
t. e. CHVDKaeTcn 6bJCTpoAewciBne M3MepeHMM, 
Tpe6yeMoe Ann Bocnpon3BeAeHH« b peanbHOM 
BpeMeHH nepeMeu^eHMn noABH)KHoro o6^>eKra m 
ero MacreM. 

PaccMOTpeHHbie Bbiuie CMcreMbi OTHocnTcn k 
cucreMaM c AaTMHKaMH onpeflejieHUfl 
acconioTHbix napaMeTpoB ppuxema, b KOTopboc 
ocymecTBJweTcn M3MepeHMe aoconiOTHoro 
nonoxeHMn m opweHTauMH noABWKHoro o6-beicra 

OTHOCMTeJlbHO CfrUKCMpOBaHHOfi CMCTeMbi 

KoopAMHaT, cen3aHHOM c nepeAaTMMKOM. 

BMecre c TeM M3BecTHbi CMcreMbi c 
AaTHMKHMM onpeflaneHna oTHOCMTenbHba 
napaMeTpoB ABMxeHMn, k AOCTOMHCTBaM 
iroTopbix cneAyeT OTHecm npocTOTy m 
KOMnaKTHOCTb. npMMepaMM TatCMX CMcreM Moiyr 
cny)KMTb "nepMaTKM", McnonbsyeMbie b cMcreMax 
norpyxeHMn b BMpTyanbHyto peanbHOCTb, 
coAep)KaLAMe asitmukm, M3Mepntou^Me HeKOTopue 
m/im ace yrnu noBopoTa cycTaBOB nanbqeB. 
TaKMe CMCTeMbi motyt coAep)KaTb 
AononHMTenbHO astmmk onpeAeneHMn 
aoconioTHoro TpexMepHoro nepeMeu^eHMn m 
opueHTai^MM (3D-A3THMK) Ann OTcnewMBaHMfl 
nepeMeu^eHMn 3anncrbn nonb30BaTenn. TaK, 

M3BOCTHa CMCTeMa C OnTMMeCKMMM ASTMMKaMM 

DataGlove KOMnaHMM VPL (cm. tbm xe. c 
33-37), KOTopan MoxeT 6brrb McnonbsoBaHa b 
xaMecTBe 6nkDKaRujero aHanora M3o6pefeHMn. 
MsBecman cMCTewa coa^PXMt ormmecKMe 
BonoKHa, pa3MeLAeHHbie Ha jienco^ snacTMMHoK 
nepnaTKe, a TaKxe 3D-AaTMMK. KaxAbifi nanei^ 
MMeeT onTMKOBonpKOHHwR KOHTyp Ann KaxAoro 
M3 cycTaBOB, nonoxeHMe KOTopux M3MepneTcn. 
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BojioKHa BbiBeAeHbi Me ynpyrofi aneMeHT 
KpenneHMH, KOTopwfi Au..,-KaeT He6anbwne 
nepeMeu^eHMfl, oGycnoaneHHbie crn6aHneM 
nanbqeB nonb30BaTenfl. B CTaHflapTHoB 
KOHct)Mrypaunn Mcnonb3yi0TCfl p&a AaTHwca, 
npuKperuieHHbie k Hapy>KHo& cTopone KaacAoro 
na/ibija, mto6u BocnpuHMMaTb m3fm6 ocHOBHbix 
cycTaBoe. MoryT Taiwce ncnonb30Ban>cfl 
AononHMTejibHbie AaTHMKM Ann HeocHOBHbix 
cycTaBos, a Taioce Ann AononHMTenbHO 
BunonHfleMbix ABMxeHHfl (HanpMMep, a6flyKUM« 
m T.n.)- OnTkwecKMe sonoKHa cssaaHbi c 

OnTMKO-3/ieKrpOHHbIM HHTep4)eHCOM. 

KoHCTpyKUHfl AaTHMKa raKoea, hto npn 
OTcyTCTBHM M3rw6a cycraBOB 

pacnpccTpaHflioujMMCfl b bojiokhg cbgt He 
npeTepneaaeT ocna6jieHMJi m Hao6opoT, npw 
H3rn6e era KontiMecTBO M3MeH«era, hto 
no3BorweT KocseHHbiM nyreM M3MepnTb yron 
noBopoTa cycTaBa. npw ctyHKUMOHupoBaHViM 
CMcreMbi b Ha^ane KawAoro ceaHca npoBOAMTC* 

KanM6pOBKa BBMfly HeB03M0)KH0CTM TOHHOrO 

anpnopHoro npomo3npoBaHMfl noATOHKM 
nepMaTKM Ann KowcpeTHoro nonb30BaTem 
nonyMeHHbie McxQAHwe AaHHbie M3MepeHMfl 
nepecMHTWBa»TCfl b suavem* yrnos c 

MCnOTIb30BaHHeM KaJM6pOBOHHbIX KOHCT8HT h 

cooTBeTcreyioiUHX ypaBHeHMfl annpoKDMMaijMM. 
K HeflpcrancaM tskmx cucTeM othocmtca 
CHVwceHMe tomhoctm M3-aa HaKonneHMfl oujm6ok b 
pexMMe paaoMKHyTofl KMHeMaTMMecKofl i^envi, 
Heo6xpAMMocTb KcnanbaoBaHHfl 3D-AaTMwica, a 
TawKe hx BbiooKafl cronMocrb. 

Arm Bcex cmotcm c ButueonncaHHbiMn 

TMnaMM AaTMMKOB npM peiiieHMM 3aA3MH 

0Tcne)KMBaHkw nonoxeHMH h opueHTaumi Bcero 
Tena BaxHbiM c>aicTopoM aanaeTGH 
o6ecneMMBaeMoe pa6owee npocrpaHcrBO (T.e. 
npocrpaHCTBo nepeMemeHM* nonb30BaTerw). B 
MAeanbHOM cnynae oho aojvkho 6biTb 
AocTaTOMHO 6onbiiJMM 6e3 noTepM paapeujeHun 
m 6ea cne^anbHba Mep no o6ecneMeHMio 

OTCyTCTBMfl nOMex BH3MpOBaHMK) nOABWKHbOC 

oGbeicroB. 

3aAaMefl M3o6peTeHMfl flanaeTCfl coaAaHMe 
cnocoCa OTcnexcMaaHHfl m OTo6paxeHkw 
nono)iceHHfl u opueHTaunn nonb30BaTe/m h 
cMcreMU atw ocyu^ecraneHMii cnoco6a, 
npeoAQneBajou^x HeAocraTKM peujeHMPI, 
M3B6CTHbtx Ma npsAUiecTByioiAero yposhw 
TexHMKM m o6ecneMMBaKHHnx cHM3KeHwe 3arpar 
Ha M3ft>ToaneHMe h aiccanyaTai^MK) npw 
QAHOBpeMeHHOM o6ecneMeHMM tomhoctm h 
6bicrpQAP^CTBMfl OTcne)KMBaHHfl, TpeCyeMbtx 
Ann aAeKBarHoro OToCpaxeHVW nonoKeHvw h 
opueHTauMM nonb30BaTenH, b sacrHocrvi 
nOKOMOlJMH b peanbHOM BpeMeHu 
nonb30BaTejw, norpyxeHHoro b BMpTya/ibHyio 
peanbHOCTb, a laxxe o6ecneseHne yADGcTBa 
Ana nonb30BaTejw 6e3 icaKnx- m6o 
orpaHMMeHMR ero nepeMemeHVW no 
npocrpaHCTBy n octbctbbhhocth ero ABLDKeHkiH, 

B TOM MMCne npM B3a H MOAeflCTBH5D( 

nonb30Baien« c o6"beKraMn BMpTyanbHoPi 
cpeAW. 

yicaaaHHbiR TexHu^ecKMM peay/ibTaT 
AocTuraeTCfl Tewi, mto b cnoco6e OTcne>KMBaHM« 
m OTo6pa)KeHna nonoxceHMfl m opneHTai^nn 
nojibaoBaTe^fl b npocrpaHCTse, npw KDTopoM 
onpeAenfliOT napaMeTpu nepeMeu^ennfl Hacrefi 
Tena nonb30BaTenn, npeo6pa3yioT nonyMeHHue 
A3HHbie M3MepeHnii b Tpe6yeMyio 4>opMy hx 
npeACTaanemi5| h 06pa6aTbiBaK)T ooBOKynHocTvi 
npeo6pa30BaHHbK AaHHboc Ann nonyMeHMfl 
AaHHbix, onpeAejiflioinMx nojio»ceHMe m 



opweHTaqviK) non rrena b npocTpaHCTBe, b 
COOTBeTCTBMM c M3oopeTeHweM 

a) 3aKpennflK)T y KawAoro us ocHOBHbix 
comieHeHuR oerMeHTOB onopHo- ABuraTejibHoft 
cucreMbi nojibaoBaTenn cpgactbo onpeAeneHMH 

5 no MeHbujen Mepe oahoto yma Me)KAy 

cerMeHTaMH. npHMbiKaiou^MMM k 

cooTBeTCTByiomeMy conneHeHMK); 

6) pa3Meu^aHDT no MeHbuieti Mepe Ha oahom 

M3 cenvieHTOB onopHo- ABuraTeribHofl cucTeMW 
1Q norib30BaTenfl cpeACTBb onpeAeneHMfl onopHbix 

HanpaBTieHHM; 

b) onpeAejiAKJT opvieHTa^io no MeHbweft 
Mepe OAHoro oerMeHTa, Ha kotopom pa3MemeHo 
cpeAPTBo onpeAeneHUfl onopHbix Hanpaa/ieHMii, 
OTHOCMTenbHO ynoMAHyTboc onopHwx 

15 Hanpa&jieHuft; 

r) onpeAenflioT yrnbi Me>»CAy cerMeHTaMM, 

npHMblKaK)lHHMH K ynOMflHyTWM OCHOBHblM 

cosneHeHMflM; 

A) onpeAenfl»0T opMeHTai^mo m nonojiceHMe 
nortb30BaTerifl b i^e/ioM b npocipaHCTBe na 

20 ocHOBe nonyMeHHbix aHaseHH^ yrnoa m 
opweHTai^HM ynoM^Hyroro no ueubUiefl Mepe 
oahoto cerMeHTa, Ha kotopom paaMeu^eHo 
cpeAPTBo onpeAeneHMfl onopnux HanpaaneHuft. 
npvi 3tom Anfl nonyMeHMfl B3an MocansaHHbix 
nocneAosaTejibHocreM AaHHbix, onpeAenflKDu^Mx 

25 H3MeHeHHe bo BpeMeHu nonoxenkw m 
opueHTaqMM nonb30BaTejifl b npocrpaHCTBe b 
COOTBeTCTBMM c era peanbHbiMM A^vweHMBMn, 

TOBTOpfllOT C 3aflaHHOfl nepMOAMMHOCTWO 

BbtnoriHeHMe onepai^M^ c (b) no (a), npmeM 
^ nonyMeHHbie AaHHbie nonoxeHMfl m opweHTai^MM 
nonbsoBaTe/ifl b npocrpaHCTBe perwcTpwpyjoT 
Arw nocneAyioii^ero McnonbaoBaHMfl. 

KpoMe Tono, npw ocymecTaneHMM onepai4MM 
(A) Mcnonb3yioT SHaneHMfi nwHeRHbix pa3MepoB 
cerweHToa onopno-ABMraTenbHOM CMcreMbi 
$5 nojib30BaTenfl m AononHMTenbHO ocymecTBrwiOT 
cneAyiou;Me opepauMM: 

e) onpeAenniOT onopHbtO cerweHT mum 
cerweHTbi onopHo-ABMraTenbHoH CMcreMbi 
nonbsoBaTe/ifl; 

k) nosMi^MOHMpyioT ynoMflHyTbiR onopHbift 
40 cenweHT mjim cerweHTu oTHocMTe/ibHO onopu b 
OTo6paxaeMOM npocrpaHCTBe. 

Arw nonyMeHMJi m pemcTpai^MM 
nocn e AOBaTen bHOCTM AaHHbix nono)KeHH« m 
opMeHTa^MM nonb30BaTenfl b OTo6pspKaeMOM 
npocrpaHCTBe m atw OToCpaxeHMfl ABMxeHM^ 
nonb30BaTe/w b COOTBeTCTBMM c nonyMeHHbiMM 
AaHHbtMM onepai^MM c (r) no («) noBTopaioT c 

33AaHHOM nepMOAMMHOCTblO. 

npM 3tom ABM^eHMJi nonb30BaTerw 
oTo6pa)KaioT b peanbHOM BpeMeHM mtim 

50 OT06pa«aiOT MX B COOTBeTCTBMM C 

3aperMCTpMpoBaHHbiMM AaHHbiMM no Mepe 
HeoexQAMMocTvi b nocneAyiomwfl momcht 
BpeMeHM. 

npeAnoMTMTenbHo asmxchmji nonb30BaTerm 

0T06pa)KaK)T B COOTBeTCTBMM C Heo6XOAMMblM 

55 paxypcoM Ha6/iK)AeHMfl mjim nocne 
AononHMTenbHoro peAaKTupOBaHMfl 
nonyneHHoro 0T06paxeHMn ABUxeHuft 
nonb30BaTenfl. npM otom b KaMecTBe onopHbix 
HanpaaneHMPi Mcnonb3yioT HanpaBneHMfl 
"ceBep-Jor" AaTHMKa reoMamMTHoro nonn m 

so HanpaaneHMe AaTMMKa MecTHoPl BeprMicanM, 
nM6o nanpaaneHMH, qbopMMpyeMbie 
rMpocra6MnM3MpoBaHHbiMM AamnicaMn onopHbix 
HanpaaneHMM, jim6o HanpaaneHMfl "ceBep-ior" m 
M 3anaA-BocTOK n , nn6o HanpaaneHM5» t 
qbopMMpyeMbie BHemHMM mctomhmkom onopHbix 
HanpaBneHMM. 
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Kpowie Toro, b dtbg cpeACTBa 

onpeAe/ieHMH onopHbix h^..paaneHHM M0*eT 
6biTb ncnojibaoBaHa no MeHbiueR Mepe oflHa 
napa npocrpaHCTBeHHO paaneceHHUx a9tmmkob 
a6coriK)THbix KoopflUHaT, pasMemaeMa* no 
MeHbiueii Mepe Ha oahom M3 cenmeHTOB 
onopHO-ABMraTe^bHOH CMcreMbi nonbaoBarrenp. 

Ta»oKe npeAnoMTMTenbHb, mto nMHefiHbie 
pa3Mepbi cerweHTpB onopHO- ABMraTenbHofi 
CHCTeMbi nojibaoBaTenn zappm Ha ochobs 
M3BecTHbix nponopqMfl Tana venosem c 
Mcnojib30BaHneM AaHHbix pocTa nonbaoBaTena, 
npuMeM . nnHefiHbte pa3MeptJ ' cerMeHTOB 
onopHO-ABuraTenbHOfl cMCTeMbi nonbaoBaTenfl 
MoryT MacujTa6MpoBaTbCfl Ana 
cooTBeTCTByiouiero MSMeHeHMfl ero pa3Mepoe 
OTHOCMTenbHo oro6pa)KaeMoro npocrpaHCTBa. 

KpoMe Toro, npn ncnonb30BaHHn 
MaHnny/iflTopa Ann B3anMo/;eHCTBna 
nonb30BaTenfl c ofoeicTaMM OTo6"pa>KaeMoro 
BMpTyanbHoro npocTpaHCTBa nonoxeHne 
MaHnny/wTopa npeAnoMTviTenbHO onpeAenaioT 
no nanoxeHwo yAepacMBaicmeB ero pyw 
nonb30BaTenfl, a TOMHyio opMeHTai^ino 
MaHnnynflTopa onpeAenaiOT c noMou^bio 
paaMemaeMoro Ha neM AOnojiHMTenbHoro 
cpeACTBa onpeAeneHMfl ynoMflHyrux onopHboc 
HanpaarteHMM. 

npM stoM b KanecTBe ochobhux ooMneHeHMfl 
cerMeHTaMM onopHo- ABMraTenbHOfl 
CMcreMbi nonbdOBaTenn npeAnoMTMTenbHo 
Bbi6npaiOT Ta3o6eApeHHbifi cycraB, iconeHHbie 
cycraBbi, roneHocronHbie cycraBbi, nneMeswe 
cycraBbi, noicreBbie cycraBbi, KHcreBbie 
cycraBbi, coMneHeHHe ronoBbi h nnes h 
coMneHeHwe rpyAHoro m noacHVMHoro OTAenoB 
no3BOHOMHnica m AononH KTejibHO cycraBbi cTonu 
n nanbueB kmctm pyx. 

yica3aHHbifl Bbime TexHMHecKMw pe3yjibTaT 
AOCTMraeTCfl taiOKe tgm, mto cHcreMa 
OTcnejKMBaHWfl nonoxemn m opueHTauMM 
nonb30BaTenfi b npoctpaHCTBe, coAepxama* 

MHOXeCTBO A9TMMK0B napaMeTpOB ABVWCeHUfl, 

paaMeiueHHbix Ha MacTHX Tena nonb30BaTen«, 
cpeACTBO npeo6pa30BaHM« cwmanoB a^tmukdb 
b TpeoyeMyio c}>opMy mx npeAcraaneHMfl, 6nox 
o6pa6oncM M3MepeHHbDC AaHHbK, bxqa KOTOporo 
coeAHHeH c BbtxoAOM cpeACTBa 
npeo6pa30BaHvw, m 6jiok oToopaxeHM* 
npocTpaHCTBeHHoro nonoxeHw* m opMeHTaijwM 
nortbaoBarenfl, cBfl3aHHbifl c 6dokom oopaooTKM 

K3MepeHHbDC ASHHblX, B COOTBeTCTBMM C 

H3o6peTeHneM AononHMTenbHO coAepjKMT 
cpeACTBO onpeAeneHMfl onopHboc nanpaaneHMfl, 
pasMeiijeHHoe no MeHbUjeft* Mepe Ha oahom M3 
cerweHTOB onopHo-ABMraTejibHoa CMcreMbi 
n0Jib3OBaTejm, 6hok onpoca, coeAMueHHuR 
KaHanaMM onpoca c AaTMUKaMU napaMerpoB 
ABMJKeHMfl m cpeACTBOM onpeAeneHH* onopHboc 
HanpaaneHM^, npn stom buxoa onoKa onpoca 
coeAMHeH c bxoaom cpeACTBa npeoopaaoBaHMfl, 
a b KasecTBe abtmhkob napaMerpoe ppuxenm 
Mcnonb30BaHbi astmukm OTHocMTe/ibHbix yrnoB 
noBopoTa, paaMeiqeHHbie b HenocpeAPTBeHHoft 

6HH30CTM OT OCHOBHbOC COMJieHeHH^ Me^Kfly 

cerMeHTaMM onopHO-ABMraTexibHoft cvicreMu 
nojib308aTenfl hjih Ha caiuux cerweHTax. 

ripn 3tom cucTeMa npeAnoMTMTenbHo 
coAep)KViT no MeHbuie^ Mepe oamo cpeACTBO 
B3awM0AePtcTBM« nanb30BaTejifl c ofoeiaaMw 
BMpTyanbHoro npocrpaHCTBa, na kdtopom 
pa3Meu^eHo AonoriHMTenbHoe cpeACTBO 
onpeAeneHM5i onopHboc HanpaaneHMfc, 
cswaHHoe KaHanoM onpoca c 6jiokom onpoca. 

TaiOKe npeAnoHTMTeribHo, mto astmhk 
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OTHocMTe/ibHboc yi noBopoTa BbinoriHeH b 

BHAe TeH30AaTHMK£a WW OnTMKOBOJlOKDHHOrO 

AaTMHKa. 

KpoMe Toro, npeAnoHTMrenbHO, mto 
cpeACTBO onpeAeneHMA onopHboc HanpaaneHMfi 
BbinoriHeHO Ha ocnoBe pjav-uAKa reoMamnTHoro 
noun h AaTMHKa MecTHoR BepTHtcann, HanpHMep 
AaTMHKa rpaBHTai^MH, nn6o b BHAe 
rMpocTa6nnH3npoBaHHoro AaTMHKa onopHbix 
HanpaBJieHH^, m6o b BHAe A9TMHica cMmana 
HCKy ocTBeH Horo BHeiuHero HCTOMHHKa onopHboc 
HanpaBneHHM. 

M HaKOHei^, cncTeMa npeAnoMTMTenbHo 

CQAep>KHT cpeACTBO XDaHeHHfl 

npeo6pa30BaHHbix H3MepeHHboc ash mux Ann 
nocneAyiomero Boon ponaBe ash ha 
npocrpaHcTBeHHoro nono^eHHfl h opneHTai^HH 
nonb30BaTen«, CBflaaHHoe uiMHofl nepeASMM 

AaHHbDC C 6/IOKOM o6pa6oTKH H3MepeHHblX 

AaHHbix; cpeACTBO BBOAa AononHHTeJibHboc 
AaHHboc Ann nocTpoeHHfl MaTeMaTHMecKvoc 
MOAenefl TpexMepHoro npocTpaHCTBa m 
nonbaoBaTena b HeM, csnaaHHoe c otiokom 

06pa60TKM H3MepeHHbDC AaHHbOC, M OJIOK 

4x>pMHpoBaHH5i H3o6pa)KeHHfl nofl TpeoyeMbiM 
yrnoM apeHHfl h peAaxnipoBaHVw HaoGpaxeHMfl, 
BicnioMeHHbiR MexcAy BbocoAOM Gnoica o6pa6oTm 
H3MepeHHbOC AaHHbOC M bxoaom 6noKa 
0To6paxeHHfl npocTpaHCTBeHHoro nonoxeHHfl h 
opweHTauMH nonb30Barrenfl. 

Ha cjwr.l fiaHO ycnoBHoe K3o6paxeHne 
nojib30BaTenfl, HnnKXjrpH pyjomee . 
pacnonoxeHHe cpeACTB onpeAeneHHfl yrnoB 
Me>KAy cerweHTaMH onopHO-ABMraTehbHOft 
CMcreMbi nonb30BaTenfl h cpeACTB 
onpeAeneHMfl onopHboc HanpaaneHH^ CHcreMbi, 
cooTBercTByioiAeB M3o6peTeHMK>; 

Ha (fur. 2 - o6o6meHHafl 6jiOK-cxeMa 
CHcreMbi oTcnexviBaHHfl h OToopswceHMfl 
nojio)KeHH« m opneHTai^MH nonb30BaTerw, 
BbinojiHeHHoR b cootbgtctbmh c H3o6peTeHMeM. 

Ha q>Mr.1 cxeMaTMMecKM M3o6paxeH 
nonb30BaTejib 1, onopno- ABuraTenbHan 
CHcreMa KOToporo coctomt H3 cerMeHTOB 2 c 
coMJieHeHHAMH ujapHMpHoro TMna 3. 
CoMneHeHHfl ujapHMpHoro mna 3 cerweHTOB 2 
HMHTMpyioT coeAHHeHHfl Kocreft cycraBaMH. 
UJapHHpbi, Tak xce icaK m cycraBbi MenoBeica, 
XHBOTHoro, HMeKDT pasHyK) creneHb cboooaw. 
HanpHMep, coeAHHeHHn npeAaneMbfl h nnena, 
roneHM h 6eApa Moryr MMHTVipoBaTbCfl npocrbiM 
ujapHHpoM c qamoR creneHbio CBoGoAbi, a Ann 
HMHTuposaHHA coeAHHeHHfl nnena b nneMeBOM 
cycraBe c nonaTKoft, Ta3o6eApeHHoro cycraBa 
HeooxoAHMo iiiapHnpHoe coeAHHeHHe c 
6onbUJHM KonMsecTBOM CTeneHew cboooaw. 

CpeACTBa onpeAeneHH5i yrnoB Me^KAy 
cerMeHTaMM 2 npeAPTaarwioT coooft astmhkm 4 
Ann OTcnexuBaHHfl nonoxceHUfl cerweHTOB h hx 
Macren OTHOCHTenbHO APyr APyra. 
pa3Meu;aeMbie b Mecrax cosneHeHMH cerweKTOB 
m Ha caMHX cerMeHTax. 

Ohh npeAHa3HaMeHbi Anfl tomhopo 
OTcne)KHBaHHfl ABHxeHH^ nojib30BaTerifl t b tom 
MHcne Ann H3MepeHHfl yrnoB nosopora 
HeKonopbDC cerMeHTOB OTHOCHTenbHO csoen OCM, 
HanpHMep oAHoro KOHi^a noiaeBoro cerMeHTa 
OTHOCHTenbHO Apyroro ero KOHi^a. 
BbiiueynoMflHyTbifl noiaeBoR oerMeHT coctomt 
M3 AByx nyMeBbDc KocreR, cnoco6Hboc ABMraTbcs 
OTHOCHTenbHO flpyr APyra, no3Bonnfl oAHOMy 
KOHuy cerMeHTa noBopaMMBaTbcn OTHOCHTenbHO 
Apyroro Bflonb csoe^ och. Taicoro poAa 
cerMeHTOB, cnocoGHbix MacTMHHo 

noBopaMMBaTbCfl BOKpyr csoeR och, He MSMeHflfl 
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npn 3TOM yron Mexn im m cwe>KHbiM 
cerMeHTOM, HecKo/ibKO. hmm OTHocnTcn: 
ronoBa c weefi, noBopaMMBaeMbie 
OTHocMTen bHO nnen; rpyAHan nacTb Tena, 

nOBOpaMMBaeMaR OTHOCMTeJl bHO T330BOM MaCTH 

flaTMMKM 4 Moryr npeACTaenflTb co6o8 onTMKo- 

BOJIOKOHHbie A3TMMKM, TeH30AaTMMKM. B OAHOM 

H3 BapnaHTOB ocyujecTaneHMfl M3o6peTeHMn 
AaTMHK 4 woxeT npeACTaannTb cooom astmmk 
Ann n3MepeHnfl ymoeboc m nMHePiHbix 
nepeMemeHMtf, cocTonmMM* M3 nepeAa>omefl m 
npneMHofi nacreA, ocHOBaHHbiR Ha M3M6HeHMM 
3flC, Ha bo am mom b KOHType npvieMHUKa, 
M3MeHflKDi4eMCfl npii MSMeHeHuu yrna Mexgpy 
cerMeHTaMM. 

CpeACTBO 5 onpeAeneHMfl onopHbix 
HanpaBnewuM pa3MemeHo Ha oahom Ms 
cerMeHTOB 2 m npeAHa3HaMeHo Ann 
onpeAeneHMfl opMeHTai^wn AaHHoro cenwieHTa 
oTHocwTenbHo onopHbix HanpaaneHMfl. 
CpeACTBO 5 BbiroAHee pacnonaraTb Ha Macrox 
rena, KOTopue ABnniOTCH HaMOonee 
cra6MJibHbiMM npw tskhx craHAapTHbix 
ABkwceHMRx nonbso&aTenfl, ksk xcAboa m 6er. 
PeKOMeRAyeTCH pa3Meu\aTb sto cpeACTBO Ha 
Ta30BoR MacTM. npn norpyxeHMM nonbaoBaTenfl 
b bm piy an bHy to peanbHocTb moxho 
peKOMeHADBaTb Ann bonee 6bicrpono m tomhoto 
OTcnexMBaHMfl opueHTauMM ronosbi xpenMTb 
ApnonHme/ibHoe cpeACTBO onpeAeneHMfl 
onopHbix HanpaaneHMfl Ha ronoey. B oahom M3 
BapnaHTOB ocyiuecTB/ieHMfl cpeACTBa 
onpeAeneHMA onopHbix HanpaaneHMH MoryT 
6biTb pa3Meu^eHbJ Ha CMexHboc cerweKrax m 
ooecneHMBaTb onpeAeneHMe mx ymoBboc 
nonoxeHMi* Ha ochobo mx opMeHTaLjMfl no 
OTHoiueHMK) k oDopHbtM HanpaaneHMflM. 

KaK noKa3ano Ha <t>w\2, CMcreMa 
PTCnejKMBaHMfl m oTo6pswceHnn nonoxeHMfl m 
opMeHTai^MM nonb30BaTejw b oahom M3 
Bapkiam-OB ocymecTBJieHMn cpAepxcMT 6ji6k 
onpoca 6, coAepxaiiiMR zaf&m\vM reHeparop, 
onpeAennioinMR MacroTy onpoca n AammtoB 4, 
m cpeACTB 5 onpeneneHMfl onopHbix 
HanpaaneHMi*, k AonanHMrenbHbix ycrpoflcTB 7 
Arm B3aMMOAe«cTBMfl c oGbeiaaMM 
BnpTyanbHoro npocrpaHCTBa (MaHMnynnTopbi, 

AXDMCTMKM, MMMT3T0pbl OpyXMfl II T. n.). BbKOAbl 

onoica onpoca 6 coeAMHeHbi c aHanoro- 
MMcfrpoBbiM npeoopa30BaTeneM (AUfl) 8. 
npeAHasHaneHHbiM Ann npeo6pa30BaHMfl 
aHanorosbix AaHHbix c astmhkob 4, 
AononHMTenbHbix ycrpo&cTB 7 m cpeACTB 5 
onpeAoneHMfl onopHbix HanpaaneHViR b 

l^MCf>DOBbie, HanpMMiep, C BOCbMMOaMTOBbIM 

3HaMeHneM. BbocoA Aqn 8 coeAMHeH c bxoaom 
6noKa HaiconMTejw 9 c KOJiMHecTBOM jNeeic 
naM^TM He MeHee neM (n+m+k). BnoK 
HaKonMTe/ifl 9 Mepe3 6jtok onpoca 10 CBfl3an c 
6/iokom AonroBpeMeHHofl naMfl™ 1 1 m c dtiokom 
12 noATOTOBKM AaHHbK. BnoK AonrospeMeHHOM 
naMHTM 11 npeAHa3HaseH ppa xpaneHMfl 
AaHHbix o no/ioxeHMM m opMehrrai^MM 

nOJlbSOBaTerifl, M3MOHflK)l^MXCfl BO BDSMeHM B 

saBMCMMocTM ot ero AeMCTBMW, atw 
nocnefly torero Mcnonb30BaHM« b caMboc pa3Hbix 
i^e/iflx. npn 3Tom BbDCOA 6iioica AonrospeMeHHoR 

naMSTM 11 MO)KeTCC^AHHJ»TbCfl.C bxoaom 6J10K3 

12. BnoK 12 noATOTOBKM AaHHbix npeAHasHaneH 
Ann criicWoiBaHMB nojiyMeHHbix AaHHboc, 
MocnfoMeHMfl cnyHaMHboc norpeiuHOCTew m 
npeAcrraB/ieHUfl mx b bmas, npMeMneMOM Ann 
_nocTpoeHMfl MaTeMaTMHecKOM moagjim 
' nonbsoBaTenn. B oahom M3 BapMamoB 
ocy^ecTBneHun bxoa onoica AonroBpeMeHHOM . 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



60 



naMymi MoxeT 6br. BAMHeH c BbixoAOM AL4H, 
mto onpeAejineroi HenocpeACTBeHHUM 
McnojiH eH m eM ALin. flnn y^eia ooomx 
BUuueyica3aHHbix BapuaHTOB aneMeHTbi 8, 9, 10 
MoryT 6biTb o6o6iJneHbi kbk cpeACTBO 
aHanoro-4n4>poBoro npeo6pa30BaHM«. 

BbocoA 6noKa 12 noATOTOBKM AaHHbix 
coeAMHeH c bxoaom 6noica 13 nocTpoeHMn 
MaTeMaTMHecKOM MOAe/iH TpexMepHoro 
npocTpaHCTBa, B KOTOpOM HeoGXOAMMO 
OToGparcarb nonb30BaTe/w, m MaTeMaTMnecKoft 
MOAexiM nonbaoBaTeAfl b 3tom npocTpaHCTBe. 
Bjiokm 12 m 13 MoryT 6biTb onpeABJieHbi 
oco6uieHHbiM noHATMeM KaK 6hok o6pa6oTKM 
M3MepeHHbix AaHHbix. BnoK bboas 
AonojiHMTe/ibHbix AaHHbK 14, npn noMoiAM 
KOToporo 3aAaeTC« AononHMTe^bHan 
MHo>opMai4Mfl o nonb308aTejie, OTo6pa)icaeMOM 
npocTpaHCTBe, apeMeHHba cooTHOujeHMflx 
Me*Ay ABMxeHMnMM nonbaoBaTenn w 
AMHaMMWO^ M3MeH6HMfl OTo6paxaeMoro 
npocrpaHCTBa , noAKniweH k 6/ioKy 13. 3Ta 
MHo>opMai4Mfl MoaceT npeACTaarwTb cocofi rame> 
AononHWTenbHbie cseAeHUfl o nonb30Barrene icax 
poor, Bee, nan, BospacT m APyme. Ecnvi 
AOnojiHHTeJibHan MHcfopMauMn OTcyrcTByeT mum 
He TpeoyeTca to MaTeMaTimecKan MOAertb 
nonb30BaTenn oocMMTbiBaeTen Ann cpeAHero 
MenoBeica co craHAapTH um m nponopi^MnMM. 
Bnoic 13 coAepKMT cneAyioiAMe ojiokm: 6nox 15 
onpeAeneHMfl opneHTai4MM ocHOBHoro cenvieKTa, 
Ha KOTopoM pa3MemeHO cpeACTBO 5 
onpeAeneHMfl onopHbix HanpaaneHMfl, no 
oTHoujeHMto k onopHbiM HanpaaneHMnM; 6noK 1 6 
nocrpoeHMn MOAeriM nojibaoBaTenn b i^enoM; 
6bok 17 onpeAeneHMfl onopHoro cenvieHTa 
(cerMeHTOB) nonbaoBaTenn; 6jiok 18 
no3ML4MOHM posaH nn nonb30BaTejm 

OTHOCHTeXIbHO Onopbl B CMOAeJIMDOBaHHOM 

npocTpaHCTBe, paccMMTbi Bae mom icoMnbiOTepoM. 
C BbixoAOM GnoKa 13 coeAMHeH bxoa Snora 19 
(fopMMpoBaHMfl M3o6paxeHMfl noA 
HeooxoAMMbiM yrnoM 3peHnn. BbocoA 6noica 19 
coeAMHeH c bxoaom 6/ioKa 20 OToGpaxeHMn 
nonoxeHMfl m opneHTaqMM cMQAe/iMpoBaHHoro 
nonbsoBaTenn, nosMi^MOHMpoBaHHoro 
oTHOCMTexibHO onopw b oToopaxaeMOM 
npocrpaHCTBe. 

CMcreMa oTcnexMBaHMfl m OToCpaxeHMn 
nonoxeHMfl m opMeHTai^MM nonbsoaarenn 
paGoTaeT cneAyJOiAMM oGpa30M. 

flaTMMKM 4 m cpeACTBa 5 onpeAeneHMfl 
onopHbix HanpaB/ieHMft b npeAnoHTvrrenbHOM 
BapMaHTe KpennTcn Ha cnei^ManbHo^ opexp,e 
TMna KOMOHHeaoHa mjim HenocpeACTBeHHo Ha 
nonbaoBaTene b Mecrax conneHeHMM 3 
cerMeHTOB 2 m Ha caMMX cerMenrax 2. OA&wa c 
cMcreMoR AaTHMKOB 4 m cpeACTB 5 Aonxna 6brtb 
nerxoR, 6e3 rpyAa HaAeBaTbcn h CHMMaTbcn, He 
AoiDKHa crecHflTb abmjkbhma nonbapBaTenn. 
flaTMMKM 4 Ha 3tom oAe^Ae KpennTcn TaKMM 
o6pa30M, MTo6bi npM abmjkchmm nonbsosaTenfl, 
to ecTb M3MeHeHMM yr/ioB Me^qy cerMeHTaMM 2 
MjiM noBopoTa OAHoro KOHi^a cerMeHTa 
oTHocMTenbHO Apyroro KOHL^a BAonb ocm 
cerMeHTa, b hmx M3MeHfl/iMCb Hexne 4>M3MMecKMe 
napaMeTpbi. 3tm qbMSMMecKMe napaMeTpbi 
Aojukhw M3MeHflTbCfl b onpeAeneHHbix 
npeAenax b ccoTBeTCTBMM c M3MeHeHMflMM ymoB 
Me)KAy cMexHbiMM cerMeHTaMM 2 ot oahoid 
KpaMHero nonoxeHMfl ao Apyroro. 

CMCTeMa MOXeT BK/lKWaTb OCHOBHOe M 

AononHMTenbHbie cpeACTBa 5 onpeAeneHMfl 
onopHbix HanpaB/ieHM^, ooecneMMBaiou^Me 
onpeAeneHMe yma Me>KAy cerMeHTOM. Ha 
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kotopom pa3Meu4eHO ooTBeTCTByrau^ee 
cpeflCTBo 5, m onopHbiN,.. HanpaaneHHRMn. 
OcHOBHoe cpeflCTBO 5 onpeAe/ieHMfl onopHWX 
HanpaaneHMtf pa3Meu^aioT Ha cerMeHTe, 
npMHUMaeMOM 3a ochobhoH cerMeHT. 
l4enecoo6pa3HO ochobhom cerMeHT BbioMpaTb 
TaKMM o6pa30M, MTo6w oh 6un Gnmm k 
reoMDTpMHecKOMy i^mpy nonb30BaTe/ra m 6wji 
Han6onee cra6wibHbiM npM THnoBbpc ABvwceHMflx 
MenoBBKa: 6ere n xoAb6e. 3tmm TpeooBaHMflM 
nynwe scero yflOBjieTBopner Ta30Bbifl cerweHT 
MenoBeKa. flpn norpyaceHMM nojib30BaTen« b 
BnpTyanbHyio peanbHOCTb Ann conee 6bicrporo 

H TOHHOrO OTCne)KV1BaHMfl HaKnOHOB M noeopoTOB 

ronoBbi moxho Mcnonb30BaTb ApnonHMTenbHoe 
cpeACTBO 5 onpefleneHMfl onopHbOC 
HanpaaneHMH, 3aKpenneHHoe Ha ronoBe. 

HHC^OpMai^Hfl C AaTMHKDB 4, cpeAQTB 

onpe^aneHnw onopHboc HanpaaneHMM 5 m 
AononHMTenbHbK ycTpoficTB 7 B3aMMOAeBCTBM5l 
c o6be»aaMH BMpryanbHoro npocrpaHCTBa 
CHMMaeTCA Ha AL|n 8 m ooHOB/meTCfl b 
0OOTB6TCTBMH c cufHanoM onpoca, 
cJx)pMMpyeMWM 3aAaK)L4MM renepaTopoM 6noica 
onpoca 6. C A Lin 8 MH^opMatjMfi nocTynaeT b 
oooTBeTCTByiou^Me jwefiKM naMHTu 6noxa 
HaKonnTe^fl 9. 

EnoK onpoca 10 onpaujuBaor phgmkm naMHTM 
6noKa HaKonnTenn 9 h cfeopMMpyeT 
nocneflOBaTenbHocTb AaHHboc, 
xapatcrepioyiou^yio nonoaceHMe m opMeHTanMio 
nonb30BaTenn t BKntcman ASHHue c 
ApnonHMTenbHbix ycTpoMCTB 7, oTHocflmweca k 
KOHKpeTHOMy (Teicyu^eMy) MOMBHTy BpeMenn, h 
nepeAaeT mx b 6noK AonrospeMeHHOft naMfrrvi 
11 Ann AonroBpeMeHHoro xpaHeHM*. 3tmmm 
AaHHbiMM moxho BocnonbaoBaTbcfl b nioooe. 
BpeMfl, Ann neno mx HeooxoAMMO noAaTb b 6noK 
noATOTOBKH AaHHboc 12 Ann nocneAyxxijefl 
o6pa6oTKM. ripn ncnonb30BaHHM b pe*MM6 
peanbHoro BpeMeHu flaHHbie c 5noKa onpoca 10 
HenocpeACTBeHHO nocTynaK)T Ha 6jiok 12 
noATOTOBKM AaHHboc. BnoK 12 crna*MBaeT 
nonyHeHHue AaHHbie, MOKraoqaeT cnyMaHHbie 
norpeujHOCTM, (fcopMMpyeT HeooxcflMMyK) 
nocneAOBaTanbHocTb a^hhux m npeAcraBnaeT 

MX B He06X0AMM0M BMA© A^A nOCTpOeHMfl 

MaTeMaTMHeocoM MOAexiM nonb30BaTejw b 6jiok 
13. 

B 6/iOKe 13 CTpoMTca MaTeMaTM^ecxafl 
MOAenb TpexMepHoro npocrpaHCTBa, b kotodom 
Heo6xoAMMO OToopawcaTb nonb30BaTejw, m 
MaTeMaTvwecKafl MCflenb nanbaoBaTe/w b 3tom 
npocrpaHCTBe. C noMOinwo 6naca 14 BBOfla 
ApnonHMTenbHbK AaHHboc b 6jiok 13 bboaht 
AononHMTenbHyjo MHqbopMaiyiio o 
nonbsoBaTene, 06 0T06pa*aeM0M 
npocrpaHCTBe, BpeMeHHbie coorHOiiieHKfl Me*Ay 

ABWKeHMflMM nonb30BaT6JW M AMHaMMKOft 

M3MeHeHUfl oTo6pa)icaeMoro npocTpaHCTBa. 3ra 
MHcJxDpMai^vifl MorceT npeACTaanjrrb coobfi Tawie 
AononHMTenbHbie CBQAeHMn o nonb30Barene KaK 
pocT, sec, non, BcopacT m APyrne. Ecjim 
AonojiHMTenbHafl MHc|xpMai^M5i OTcyrcTByeT mjim 
He TpeoyeTCfl, to MareMaTHMecxaR MOAenb 
paccHHTbiBaeTCfl Ann cpeAHero Menoaeica co 
craHAapTHbiMM nponopqMAMM. Ecnw 
Heo6xoAHMo coaAatb 3cW>eKT TynnMBepa-, 
KorAa o6-beicrbi OTo6paxaeMoro npocTpaHCTBa 
HeecTecTBeHHO 6onbiuMe mjim ManeHbioie, to 
M3MeHfliOT BBOAMMbie A^HHbie o nponopuMHx 
Me>KAy nMHeMHbiMM pa3MepaMM npocTpaHCTBa m 

o6"beKT3MM B HGM M JIMHeftHbIMM pa3MepaMH 

nonbsosaTenfl. TaKMM xe oGpasoM mcokho 
BBOAMTb ycKopeHHoe nnn 3aMeAneHHoe TeseHvie 
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BpewieHM b otc aeMOM npocrpaHCTBe , 
MSMeHflfl AHHaMMKy mbm>kbhmm nonbsosaTenn 
npM bboao AaHHboc M3 6noKa AonroBpeMeHHOM 
naMflTM 11. EcnM AanHwe o ppuxeHwrn. 
nonb30BaTenn nocrynaioT Ha 6noK 12 b pe)KMMe 
peanbHoro BpeMeHM, to mojkho yocop&Tb mjim 
3aMeAnnTb AHHaMMKy TeneHMn npoi^eccoB b 
OTo6paxcaeMOM npocrpaHCTBe. 

Ejiok 15 nocrpoeHMfl m opneHTai^MM 
ocHOBHoro cerweHTa BbWMcnneT m crpoMT no 
nocTynaioLUMM abhhum nonoxceHMe m 
opMeHTai^Mjo ocHOBHoro cerMeHTa, Ha kotodom 
pa3Mei4eH0 ocnoBHoe cpeACTBO onpeAeneHMn 
onopHbw HanpaaneHM^ no oTHOiueHMio k 
onopHbiM Hanpa B/ieHMfiM . B KanecTBe onopHbOC 
HanpaaneHMfl qejiecoo6pa3Ho ncnojib30BaTb 
HanpaaneHMB, csHsaHHbie c reoMarHMTHbiM 
noneM 3eMnM, "CeBep-JOr" m M 3ariaA-BocTOK ,, 1 
mjim MecTHyio BepTMKanb/ onpeAenneMyio Ha 
ocHOBe rpaBMTai^MOHHoro noxin 3eMJiM, m 
HanpaaneHMe "(^860-10^. 3tm nonn 
cyii4ecTByiOT npaKTMHecKM Be3^e h hb 3aBMc$rr or 
noxtbaoBaTejifl. C noMou^bK) cneLjManbHoro 
cpeApTBa Tuna aneiapoMamMTHoro KOMnaca, 
KOMnaca m npaBMTaqnoHHoro a^thmio 
ropM30HTanM wm BepTMKanvi mookho onpeAennTb 
opn e HTanH k> nonb30BaTenfl m, b hqcthocth, Tore 
cerMeHTa onopHO-ABMraTenbHofl cucreMbi 
nonbaoBaTenn, Ha kotodom aaxpenneHO sto 
cpeACTBO. B Mecrax, rAe cyu^ecTByioT cMjibHbie 
noMexM mjim MarHMTHoe none aewriM 
3Kpa hm poBa ho, c noMOiAbio cnei;ManbHoro 
cpeACTBa moxho cosAaTb MCKyccTBeHHoe none 
onopHboc Hanpa BJieHMR. BaxHo npn stom, mto 
Heo6xoAMMo oyfleT tohwco onpeAenMTb 
opMehrai^MK) nonb30BaTenn b stom none m hb 
TpeGyercfl onpeAerwrb a5con»OTHoe 
paocroflHwe ap otmx cpeACTB c noMombio 
anropMTMOB TpMaHrynni^MM, Tpe6y»oii^Mx 

MHTeHCMBHbDC BbMMCneHHM. 

B 6noKe 16 nocrpoeHMfl moagjim 
nonbaoBaTenn b i^enoM k nocrpoeHHOMy 
ocHOBHOMy cerMeHTy npMCTpaMBaKDT cMexHbie 
cerweHTbi no MaMepeHHbiM a^hhum 06 yrnax 
Me^qy hmmm, a k nocTpoeHHUM cMeKHbiM 
cerMeHTaM - cneAyKHUMe CMexHbie cerMeHTbi m 
TaK BnncTb ao KOHeHHbix cemeHTOB. 

B 6noxe 17 onpeAerwioT onbpHbifi cerMeHT 
mjim onopHbie cenvieHTbi nonbaoBaTena. 
HanpMMep, ecnM nojibsoBaTenb ABMJKera no 
ropM3OHTanbH0R nnoacoR noBepxHocTM, 
onopHbiM 5yAeT cerMeHT, HaxoAfliMMRcn HMxe 
Bcex no OTHOLueHMio k MecTHoR BepTMKanM, a 
"tomkoB" onopu - caMan hmjkh** sacTb stoto 
cerMeHTa. 

B GnoKe 18 nosMi^MOHM pyroT nonbsoBaTenn 
OTHOcmenbHO onopu b npocrpaHCTBe , " 
paccMMTbiBaeMOM KOMnbtoTepoM. Ann stopo b 
caMOM npocTOM cnyHae coBMetuaioT 
copMeHTMpoBaHHyK) MOAenb noxib30BaTemi m 
onopy nonb30BaTenfl b MOAenMpyeMOM 

n DOCTpa HCT Be TaKMM 06pa30M, MT06bl 

coBMecTMJiMCb onopHaq nacTb onopHoro 
cerMeHTa nonb30BaTenfl m nacTb 
MOAejiMpyeMoro npocTpaHCTBa, flBJifltou^aflcn 
onopofl Ann nonbdoBaTena b AaHHuR momcht. B 
cnyHae, KorAa nonbaoBaTenb HaxoAMTcq b 
ABMxeHMM, HanpMMep b npbowce, to ecTb 
KaKoe-To BpeMfl b "noneTe", nonb30BaTenn 
no3Mi^MOHMpyK)T no OTHOLueHMio k onope c 
McnojibaoBaHMeM 6n^KaPiujePi npeAbiAyu^e^ 
MHO>opMaL4MM o A^HaMMKe ABUxeHMJi. CneAyeT 

MMeTb B BMAy, HTO, MMefl nonHyK) MHCjXDpMai^MHD 

06 M3MeHeHMM ymoB Me^AY cerMeHTaMM b 
AMHaMMKe, mo>kho paccHMTaTb flame MMnynbc 
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nonbaoBaTena m cM/iy, KOTopoii oh 

OTTO/IKHyjlCH OT Onopbl. 3TO n03BOJlHT 

CMOA&nupoBarb ABMweHMfl nonb30BaTena b 
oTo6pa^caeMOM npocrpaHCTBe, npaiowecKM 
MAeHTMMHwe pea/ibHbiM. Hpn stom, b 

COOTBeTCTBUM C M3MeHHK>mMMCn nOJKWCeHMeM M 

opneHTauneft cerMeHTOB nonb30BaTenn b 
flMHaMMKe, oTcnewMBaeTca M3MenflJomeecfl 
nonoaceHMe nonb30BaTenn (KOORAMHaTbi) m 
opueMTai^Mfl nojibaoBaTenn b ijenoM b 
n pocTpa hctb e . To ecrb no OTo6paxeHHOMy 
H3oGpaxeHHK) abvdkghviR nonbaoBaTe/in mojkho 
6yAeT yBMA^Tb, Hanpuuep, mto nonbaoBarexib 
cAenan flec^Tb maroB no HanpaaneHMK) Ha 
"CeBep", noBepHyncfl m no6e>Kan na "lOro- 
boctok" m T3K Aanee. 

C Bbtxofla 6noKa 13 MHcJxDpMauuK) o 
nocTpoeHHOM moagjim no/ibsoBaTanfl B 
MOAennpyeMOM npocrpaHCTBe nepeAaicr Ha 
bxoa 6noica 19 cJ)OpMnpoBaHMfl M3o€>pa>KeHMfl 
noA Heo6xoAMMbiM yrnoM speHMH, rAe 
ocymecTHTifleTCfl Bbi6op tomkm 3peHn« 
Ha6nK>AaTenfl, paccMMTbiBaeTCH M3o6paxceHvie 
nojibaoBaTenfl noA Heo6xoAHMbtM yrnoM 3peHM« 
m b HeoCxoAMMOM cnyHae ocyu^ecTB/ineTCfl 
peAaKTupoBaHMe M3o6pajKeHMn Ann 
nocneAytoiuero OTo6pa>KeHMfl. C Bbocooa 6noxa 
19 HHcfx^pMaL^Mio nepeAaioT Ha bxoa 6/ioica 20, 
KOTopbiM oTo6p£DKaer noncoKeHMe m opneHTai4MK) 
cMQAermpoBaHHoro nanbaoBaTenn, 
noanuHOHHpoBaHHoro oTHocMTenbHo onopu, b 
OTo6paxaeM0M npocrpaHCTBe. B 6/K>Ke 19 caM 
nonbsoBaTenb mjim Apyrwe cropoHHue 
Ha6/iK>AaTenM Moryr no xenaHHw aaAarb paicypc 
Ann npocMOTpa amhsmmkm abm*bhmR 
n0Jib3OBaTejifl. Taiwce mcokho npw xanaHMM 
Ha6nioAaTb ppwK&Hwn nonbaoBaTenn csepxy 
ww CHH3y, o6oKy mhh c W3M e hh K>me ft tomkm 
apeHWfl. ripw oTo6pa)KeHiiM ABMxeHuiV 
nonb30BaTerw win nonbaoBaTeneB, paHee 
3anncaHHbix b AonroBpeMeHHyjo naMnTb, mx 
mcokho nepeA oTo6paxeHneM OTpeAaicrnpoBaTb 
b cooTBeTCTBMM c aaAa^efi. Mcokho, HanpuMep, 
oTo6paxaTb OAHOBpewieHHO abvukbhm* oahopo 
nonbaoBaTejifl, 3anncaHHb»e b naMjrrb b paaHoe 
BpeMfl, mjim 0T06paxaTb aha cpaBHeHMn 
ABvweHMfl paaHboc nonbaoBaTenefl. flBVwceHUfl 
nanb30Barejifl 1 b 3aB mcm moctm ot nocTaaneHHOM 
3aAaMH, MoryT 0T06pajKaTbcn b bma^ 
ynpomeHHofl cTHJiM30BaHHofl moasjim mjim 
jiio6om ApyroM BMAe, 6onee npM6jiHxeHHOM k 
pea/ibHUM M3o6paKeHKflM c "peHAepwnroM" 
cnoKHboc 4>aKTyp oAetfAM, kojkm, oxpyxaKHuero 
npocrpaHCTBa. B nepBOM cnynae c aaflaMeft 
MQKeT cnpaBMTbCH noMTM nio6oR KOMnbKrrep, b 
nocneAHeM cnyMae HeoGxoAMMo McnonbaoBaTb 

ApCTaTOMHO MOLL^HbJM KOMflblOTep C XOpOUJMMM 
rpa4)HMeCKMMM BQ3MC0KHOCTflMM. 

KaK OTMeneHo Bbioie npn xapaKrepucTMKe 
npeALiiecTBy KDi^ero ypoBHn TexHUKM, b 

6QJlbUJHHCTBe M3BeCTHbtX CMCTeM 

cfxopM m poBaHvie MOAenn nonbaoBaTenn 

npowaBOAMTCfl no a6C0J1K>THblM KOOpAHHaTaM, 

onpeAenneMbiM c noMbu^bio astmukob 
pacnono)KeHHba Ha nonbaoBaTejie. flpn stom 
aBTOMaTvmecKM onpeAemteTCfl nono)KeHHe 
nonb30BaTenfl b qeiiOM b npocTpaHCTBe. B 
AHHaMMKe aSconiOTHbie KOopAMHaTbi a^AYT 
TpaetcTopMto ero nepeMeuieHuft. Hpn stom ' 
npocTpaHCTBo same Bcero orpaHMMeHO paMKaMM 
BHeiUHMX AaTMMKOB MJiM vianyMaTeneii, 
paccTaaneHHbix no nepuMeTpy axTMBHOM aoHbt 
AeCicTBMfl nonbaoBaTenn. B oTmme or stopo b 
cnoco6e n cucreMe comacHO M3o6peTeHH»o 
aKTMBHaa aoHa nepeABWKeHUfl nonbsoBaTexia 



npaKTMMecKM He or\ 4ena, TaK khk Bee, mto 
Hy)KHO Arm onpeAeneHnw norioweHwi m 
opueHTaqMM nonb30BaTenfl, naxoAHTCfl Ha 
caMOM noribaoBaTene. Ilpn 3tom bcokho Tonbico 
HanuMMe KaKoro-nn6o 4>naimecxoro norm Ann 

5 pa6oTbi cpeACTB onpeAejieHun onopHboc 
HanpaaneHHR, a nepeMeu^eHkie nonbaoBaTenn b 
npocTpaHCTBe paccnuTbiBaeTCfl c noMotuwo 
KOMnbioTepa, b cooTBeTCTBHH c MHC|x>pMai4MeB 
06 M3M6H6HMM ymoB Mex<Ay cerMeHTaMM M 

10 opMeHTauuM OTHocMTenbHo onopHbix 
HanpaBneHUM. H3MeHeHne b npocrpaHCTBe 
MoxceT paccMHTbJBaTbCfl Hepe3 KOJIVmeCTBO, 
paaMep u HanpaaneHne tuaroB no/ibaoBaTe/in. 
Ann onpeAeneHMfl pasMepa Luara Heo6xoAMMo 
3HaTb yrnw Me)KAy onopHbiMM cerweHTaMH 

15 nonbaoBaTenfl b momcht coBepujeHHfl ujara h mx 
HMHePiHwe paaMepw. Bonee kohkpgtho, An« 
onpeAaneHM« iiiara MenoBeica Heo6xoAHMO 
3H3Tb yron we>KAy 6eApeHHbiMM koctamm npaBow 
m neooft Horn, yron Me*Ay 6eApeHHofi Kocrbio m 
ToneHbK) Ann kswcaom hotm h riMHe^Hbie 

20 pa3Mepbi roneHM m 6©Apa. B HeKoropbix "cnyMawx 
MOKeT 6bm> TatOKe BbiroAHo M3MepflTb ymbi 
Me*Ay CTonod m roneHbio, a Taxxce Mex<Ay 
cronoii m nanbuaMH hot. 

Ann ynpomeHMfl KpviTepMfl onpeAeneHMfl 
onopHbix cerMeHTOB sepea opueHTaqnK) 

25 cerMeHTOB OTHocMTenbHo nnocKDCTM mojkho 
McnonbaoBaTb /^tmhkm, ycraHaanviBaeMbie Ha 
noAouJBe nonbaoBaTerm. HanpuMep, ecnn Hora 
b icaKoft to MOMeHT RBfiHeTCfl onopHofl, Ha 
AaTHMKe aaMbiKaeTcn KOHTaKT, a ecnn Hora 

_ noAHflta m HaxoiAHTCfl Ha Becy, KOHTaKT, 
Hao6opoT ( paaMbiKaeTcn. flaTMMK TaioKe MOKef 
AaBaTb MHK^opMaqMKD o CTeneHM Harpy3KM Ha 
KsoKflyK) Hory. Mepe3 CTeneHb HarpyaKM Ha nory 
b AHHaMMKe m Bee nonbaoBarenfl mojkho 
paocMMTaTb nonyMaeMbiK mm MMny/ibc m 

35 paCCMMTaTb TpaeKTOpHK) ABWKeHMfl 

nonbaoBaTerw Aaxe Ann npbOKxa. 
Heo6xpAMMbie A^HHwe atw pacHera TpaeicropMM 
ABVOKeHMfl, (})M3VmeCKMX xapaKTepMCTMK 
ABMxeHMfl nonbaoaaTejiw mokho paccMMTarb 
TaioKe Mepea A^naMMKy MaMeHeHMn ymoB uexpy 
40 cerMeHTaMM. 

Cnoco6 m CMcreMa, cooTBeTCTBy khi^m e 

M306peTeHMK), A3I0T pflA COBepilieHHO HOBbDC 

B03MOXHOCTefl. KOTopwe 6buiM HepeanMayeMbi 

AO STOrO. B MaCTHOCTM B03MO»HOCTe« 
npOBeAeHM* TeCTMpOBaHMfl M KOHKypCOB CO 
45 BCflKOrO pOAa ABMTKeHMflMM: CnopTMBHblMM, 

TaHueBaribHbiMM, aha oueHKM npaBMnbHocTM 
peampoBaHMH Ha npeAnaraeMyk) cvrryai^Mio, b 
noeAMHuax. TaKMe KOHKypcu mowcho 6yAer 
npOBOAMTb c paaAeneHMeM bo BpeMeHM, CHMMan 

so AaHHbie, HanpMMep, c cflnoro m topo «e 
no/ibaoBaTenn b paaHoe apeMn. 3aTeM stm . 
AaHHbie MoryT oueHMBaTbcn, cpaBHMBaTbcn, xax 
c noMOiiibio KQMnbKrrepa, TaK m HenoBeKOM. 
nocne BMayanM3ai;MM stmx abm)K6hmm Ann 
cpaBHeHM*. Mo>kho npoBOAMTb KOHKypcbi cpeAM 

55 MHOKecTBa nonb30BaTeneM eAMHOBpeMeHHO. 
Ann 3Toro b pexuMe peanbHoro BpeMeHM c 
HecKonbKMX nojlbaoBaTeneM cHMMatoT AaHHbie m 
cpaBHMBaiOT Ha npaBMnbHocTb McnormeHMn, 
npaBMitbHoe peampoBaHne Ha cMTyai^Mio, Ha 
6bicrpoTy peaio^MM, Ha opvimHanbHocTb 

60 ABMxeHMft. TaxMe KOHxypcbt mojkho npo&OAMTb 
Me>KAy nojibaoBaTennMM aanBiieHHoR cMcreMbi, 
noflKniOMeHHbiMM k ceTM MHTepHerr (lnterNet) mjim 
KaK0M-JiM6o cneuManM3MpoBaHH0ft ceTM, npMTOM 
3tm norib30BaTeriM mop/t HaxoAMTbcn APyr ot 
Apyra Ha 3HaMMTenbHOM yAaneHMM. C noMoinbK) 

TSKOM CMCTeMW MOJKHO npOBOAMTb MeMflMOHaTbl 
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no KOMnbioTepHUM i ■ i, oco6eHHO c 
norpyweHMeM b BMpTyanbHyx) peanbHocrb b 
Mrpax Tuna Action. 

flaHHbie o nonoKeHMM m opMeHTaiMM 
nonbaoBaTenn, 3anncbiBaeMwe b naMsrrb, Moryr 
AononHmenbHo apxMBMpoBaTbca Bcomokho 

C03flaHHe 6M6jlMOTeKM flaHHbOC O . THnOBbtX 

ABWKeHUHX MenoBeica, /ikdCwx xodaobux 

JKMBOTHbJX M yHMKa/lbHblX flBVWCeHMHX, 

3anncbiBaeMbix c MSBecrHbix cnopTCMeHOB, 
TaHqopoB. 

Oaho M3 BaxHbix npeMMymecTB Hacroflinero 
M3o6peTeHH5i o6ycnoBJieHo TeM, mto bca 
CMcreMa fla-rnuKOB HaxoflWTcq Ha nonb30BaTene. 
Her Heo6xoAMMOCTM onpeAenaTb a6conioTHbie 
paccTOflHuw flo onopHboc Tonex, onpeAenfleMwx 

B M3BeCTHbO( CMCTeMaX n03HHMWMM 

pacnonoxeHMfl bhcujhmx AaTHMKOB. 
H3o6peTeHMe AaeT BO3M0XH0CTb onpeAe/ifltb 
nonorceHue m opueHTaitmo nonbaoBaTerw 
npaKTMMecKM b HeorpaHUMeHHOM npocrpaHCTBe, 
rAe TonbKO cyiuecTByeT none onopnux 
HanpaaneHMft, oTHocnTenbHO KOToporo mokho 
copneHTMpoBaTb nojibaoBaTenn. Onpe/^neHwe 
onopHboc HanpaaneHvifl npeAnonaraeT, iok 
onwcaHO Bbiiue. onpefleneHMe opneHTauviM 
cerMema, Ha kotopom pacnonorceHO cpeACTBO 
onpeAeneHMH onopHboc HanpaaneHHR. 
OTHOCHTexibHo onopHboc HanpaaneHMfl. B 
kanecTBe onopHboc HanpaaneHMfl BbirQAHee 
Bcero Hcno/ib30BaTb HanpaaneHMfl Beicropoa 
ecTecTBeHHbix none* 3eMnn, KOTopbie 
npMcyrcTByioT He3aBHcnMO ot Hac npajcrvwecKM 
Be3Ae. B KanecrBe AByx onopHboc HanpaaneHMit 
(TpeTbe cTpoMTCfl opToronanbHo k awm 
npeAbwyiHMM) npeAnoxeno ncnonbsoBaTb 
HanpaB/ieHMfl "ceBepnor m "boctok- 3anaA" 
MamwTHoro no/is 3eMnn mjim, HanpMMep, 
"ceBep-for" m MecTHyio BepmKa/ib, 
onpeAe/weMyio rpaBHTauMOHHbiM noneM 3eMriM. 
npvi HaxoKAeHMM nonb30BaTerw b noMemeHMM, 
SKpaH MpoBaH hom ot BHeujHMX nonea, MOXHO 
ycTaHOBMTb ManyMaTe/w ncxyccTBeHHbix none* 
onopHboc HanpaaneHUM. B stom cnynae, icax m 
npoKAe, Heo6xoAMMo onpeAe/wrrb opueKrai^MK) 
nojibaoBaTe/ifl b none onopHboc HanpaaneHufi, a 
He aoconioTHbie paocTOHHMfl ao BHeujHMX 
ManyMaTenefi. ripn stom onpeAe/wioTGa ymu 
Mewfly bgktodom cerMeHTa, Ha kotodom 
HaxoAMTCfl cpeACTBO onpeAeneHMfl onopHboc 
HanpasjieHUM, m onopHbiMM HanpaaneHMAMM. 

C noMou^bJo 0Tcne>KMBaHMfl nanoKBHMJi h 
opweHTanHM nonb30BaTenfl comacHo 
K3o6pereHHH3 bosmojkho peann30Baib npn 
norpyxeHHH b BMpTyanbHyio peanbHocTb norm 
boo aTpnoyTMKy "MaujMHN BpeMeHM" b paMicax 

3anpOTOKOriMpOBaHHOH MCTOPMH A^MCTBH^ 

nonb30BaTenn. rionb30BaTenb McoxeT b niooon 

MOMeHT BpeMeHM CBOMX 3anDOTOKOJlH poBaHHboc 

AeftcTBUft ww AeRcTBMW Jijoooro Apyroro repon 
BepHyTbcn Ha nio6of! OTpe30K BpeMeHM b paMKax 
era MCTopnn. 3ro MO^eT 6brrb none3HO b 
KDMnbWTepHbix wrpax, Ann Toro 4to6w MrpoK Mor 

BepHyTbCfl M HSMeHHTb CB06 nOBeABHHB Ha 

oo/iee pe3ynbTaTMBHoe. C yneTOM toto, mto 
MoryT 3anncbiBaTbCfl Hecxonbico napannenbHboc 
dmhhm noBeAeHMfl, ncwibaoBaTe/ib Ann 
npoAOJWceHMH AeHCTBuR mokbt Bbi6paTb 
n»o6yio, Ha era Bamna oonee yAawHyio. ripn 

MCnonb30BaHMH npOTOKOJIOB M3MeHeHM« 

nonoaceHMfl h opneHTai4nn nonb30BaTenfl b 
AMHaMMKe mo)kho peannsoBaTb MeTbipexMepHoe 
npocTpaHCTBO, onpeAe/weMoe TpeMfl 

npOCTpaHCTBeHHblMH H3MepeHHflMM M 

BpeMeHeM. B OTHMMMe ot ABuxeHMH b peanbHoPi 
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KM3HM, rAe xeHMe BO BpeMeHM 
ocy^ecTBJineTcfl ToiibKO b oahom HanpaBJieHMM 
k 6yAyiMeMy, mojkho c noMOu^bio 3anncaHHboc 
ABHHbix ocymecTBMTb c^yHlo^MK) HenpepwBHoro 

MJ1M AMCKpeTHOrO ABMXeHMfl BO BpeMeHM B 

paaHbie cTopoHbi Tax xe Jienco m cboooaho, ksk 
m b npocTpaHCTBe, b paMKax npeABapmenbHO 
3anMcaHHbix b naM*Tb AaHHbtx. 

flpeAnaraeMbie cnoco6 m cMcreMy mokho 
Mcnonb30BaTb npw norpyKeHMM nonbaoBaTerm b 
BMpTyanbHoe npocrpaHCTBO Ann oTo6paxceHMA 
3Toro npocTpaHCTBa nonb30BaTen»o b 
cooTBeTCTBMM c ero MeHnjoinnMCfl rronoxceHMeM 
m opueHTa L(Me A . Ann 3Toro Heo6xoAMMO 
onpeAenjiTb none 3peHMfl hcwib30BaTerifl, T.e. 

CSeAeHMfl O TOM. C KaKOa BblCOTbl M B K3KyK) 

CTopoHy cMOTpMT no/ib30BaTeJib. nocne 

n03ML^MOHMDOBaHMB nonb30BaTenfl B 

BMprya/ibHOM npocrpaHCTBe, c ero no30M m 
opneHTauMeR. mo>kho no nuHe&HbiM pa3MepaM 
cenwieHTOB m ymoB MejKfly hmmm onpeAehMTb 
none 3peHM« nonbaoBaTenn. JlMHeftHbie 
pa3Mepu nojibaoBaTenn Heo6xoAMMbi ah« 
coM3MepeHMfl c JiMHewHbiMM pa3MepaMM 
o&beKTOB oToCpawcaeMoro npocTpaHCTBa. Tlpn 

OTCyTCTBMM ABHHbOC MOKHO BOCnonb30BaTbCfl 

cTaHAapTHbiMM nponopuMflMM Menoeeica 
cpeAHero pocTa. B cooTBeTCTBMM c nonyMeHHo« 
MH4x>pMauMefl q^opMMpyioT m OTo6paxcajoT 
nonb30BaTe/iK> BMpTyanbHoe npocrpaHCTBO, 
cooTBeTCTByioiMee ero nonio zpenvm. 

HacTOflu^ee K3o6peTeHMe, no3Bormiomee 
OTcne)KMBaTb ABMxeHMfl nonbaoBaTeim 6es 
cnoxHboc BHeujHHX ycTpoKcTB, npMBeAeT k 
pacaiMpeHMio BoaMpxcHocren cyiAecTByK>u|MX 

KOMnbJOTeDHbOC CMCTeM M K C03A3HMIO HOBbOC 

oojiacTeM npHMeneHMfl. ftw oraro Heo6xpAMMO 
oyAeT ycraHOBMTb craHAapT onMcaHMn 
orcne>KMBaeMboc AsuxeHMfl nonb30BaTenn Ann 
Mcnonb30BaHM5i b paannMHboc cMcreMax TanoPi 
craHAapr onncaHMfl abwkbhmm nonbaoBaTertn 
mot 6bi craTb, HanpMMep, Hacrbio VRML (»3biKa 
MOAeriMpoBaHMW BMpryanbHofl peanbHocTM), 
Mcnonb30BaTbCfl b aHMMai^MM m Ann ooaAaHMfl 
cnenManM3MpoBaHHboc 6M6nMOTex. 

EOJlblUMHCTBO KDMnblOTepHblX npMMeHeHMM B 

oyflyiMeM oyAyr McnonbsoBaTb gtm craHAapTbi c 
yneTOM bcomojkhcctm yppaaneHMfl nporpaMMoR 
nocpeflCTBOM ecTecTBeHHbix ABMxeHM^ 
nonbaoaaTejifl, oTcneoKMBaeMboc cnocoGoM, 
cooTBeTCTByjoiijMM HacTOflii^eMy M3o6pereHMKD. 
flnfl roro MToobi Becb napx coepeMeHHbix 

KOMnbKDTepHbOC nOMMeHeHHfl, B KOTODOM . 

ABMxeHMn nonbsoBaTerw peanMayioTcn 
KnaBMaiypoR, "Mbtuibto", apko^ctmkom, mqxcho 
6uno 6u Mcnonb30BaTb c npuMeHeHueM 
CMcreMbi comacHo M3o6peTeHMK), Heo6xoAMMo 
coaAaHMe canabiBaiOL^MX ApaRBepoB, T.e. 
nporpaMM, pacno3Ha)ou^MX ABMxeHMA 
nonbaoBarerifl m npeo6pa3yKDii^Mx mx b cMma/ibJ 
cpeACTB ynpaBTteHMfl urpaMM m MMMrai^nM 

nOAOOHbOC ABMXeHMR. 

Oaho M3 BaxHboc npMMeHeHMM HacTonu^ero 
M3o6peTeHMfl c&fi3aHo c o6yMeHMeM 
nonbaoBaTenn o6pa3Lj0BbiM ABMxeHM^M, 
HanpMMep TaHueBa/ibHbiM, cnopTViBHbiM, npM 
03AopoaneHMM, ooy^eHMM npoqbeccMOHa/ibHbiM 
ABM)xeHM«M. flnfl aroro oTo6pa)KaK)T 
nonb30BaTento o6pa3i^OBbie ABuxeHMfl. 
Crro6pa)KeHMe ocymecTBn«K)T nio6biM 
cpeACTBOM: TeneBM3opoM, BMpTyanbHbiM 

UineMOM, MOHMTODOM. AOCTMXCeHMfl 

rrymiiero pe3y/ibTaTa Ann oGyHaeMoro 

HeoOXOAMMO npeAyCMOTDeTb BO3MO)KH0CTb 

noBTopoB, Bbioopa Jiio6oro paKypca, ahhbmmkm 
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McnoJiHeHMfl, Macurraoa. • . >aoBaTerib ppnxeu 

CTpeMHTbCfl nOBTOpflTb Af^KeHMW K3K M05KHO 

TcwHee, npn otom ah* nocneflyio^ero KOHTpojia 
ero ABM>KeHMfl AonxHbi aanMCbiBaTbca, 
npoTOKonnpoBaTbCfl, nocne nero ohm MoryT 
cpaBHMBaTbCfl c oopaaijoBbiMM. CpaBHeHne 

06pa3l4OBbJX ABkDKeHUR C ABMXeHkiflMM 

nonb30BaTerifl mokbt npoMSBOAMTbca pa3HbiMH 
cnocooaMM, b tom nucne csmmm nonb30BaTe/ieM 
BnayanbHO, npn OflHOBpeMSHHOM oroopaxceHMM 
Tenepb yxe OAHOBpeMeHHo oopaaijoBbix 
ABUxeHHw m paHee 3anncaHHboc abwkghmm 
nojib30Barenfl. Bonee MHTepecHoR m 
nepcneKTMBHoti Moxcei 6bm> otieHica 
npaBunbHocTM ABMaceHMR nonb30BaTen« 
KOMribioTepoM nnn cnei^najincTOM. KoMnbtoTep e 
oooTBeTCTBUM c 3ano>xeHHoR nporpaMMoR, 
cpaBHMB ABuxeHUfl nojib30BaTena, 
oTcxie)iaiBaeMbje Mepe3 nancwceHMe m 
opvieHTauMto nojibaoBaTena, mokbt BUAaTb 
3aMeMaHHA m peicoMeHAaijMM. nonbaoBaTexib 

BHOCMT KOppeKTHBbl B CBOH AO 
ftOCTVDKeHWfl Heo6xOAHMblX YMeHMfl H TOMHOCTM. 

3tot npoi\ecc noAOoeH oGyMeHMto y 
TpeHepa-Macrepa, OAHaico He TpeoyeT 

COOTBeTCTByiOmHX (J>MHaHCOBbDC 3aTpaT M 

oornacoBbiBaHMfl csoero rpafyum c 
pacnucaHHeM Macrepa. Taxafl nporpaMMa c 

OGpaTHOR CBH3bK>, C03AaHHafl nyMLUMMM 

MacrepaMM. MOxceT 6bm> mpaxMpyeMa b 
MMJinMOHax araeMnnflpax. m KawbiR cMoaceT e\o 
nonbaoBaTbcfl b yAODHoe Ann Hero BpeMfl. 

kboopereHMe Taioce mojkbt 6brrb 
HcnojibaoBaHO Ann kohtdojiji A03MpoBaHHbix 
ct)H3MMecKMX HarpyaoK nonbsoBaTenfl. 
HanpMMep, Ann KOHKpeTHoro HenoBeica 
3aflaeTc« narpyaica b cootbctctbmm c 
peKOMeHqai^nflMH Bpana mjim rpeHepa. Ecnn 

TaKMX HHAMBUflya/lbHblX peKOMeHflai^MM H6T M 

HeT o6imhx npoT MBonoKaaaHM R , KOMnwoTep 
MOxeT caM BbJMncnuTb m peKOMeHAOBaTb 
CMcreMy Harpy30K Ha iokom-to nepwoA BpeiweHM. 
Anfl onpeAeneHWfl Harpy30K MoryT 6brrb 
ncnonb30BaHbi AaHHbie o nepeHeceHHbix n 
xpoHMsecKnx 6one3HHX, aec, pocT, noji, 
B03pacT, qejib TpeHMpoBOK, deneHb 
<t>M3MMecKMX m 3Moi|MOHanbHbK HarpysoK B 
TeMeHKe aha. Moxho nposoAMTb 
cnei^MannawpoBaHHbie npeABapinrejibHbie 
TecTbi, KOHTpojiHpyn peaKUHio opraHM3Ma, 
HanpMMep cTeneHb M3MeHeHMfl ny/ibca npn 
, A03HpoBaHHboc Harpyaicax. 

nocne onpeAeneHMfl narpy3KM KOMnbibrep 
MOXceT BbmaTb onTMManbHbie peKOMeHAaqun Ha 
onpeAeneHHbiM cpox. nonwoBarrenb npucrynaeT 
k 3aHflTMnM, ncnonb3yfl cMcrreMy abtmmkob, 
Han6onee nonno OTcnexMBara^nx ABuxeHM* 
nonb30BaTen« m AaHHbie o Harpyaxax Ha 
OTAenbHue MacTM Tena nerxo paccswbiBaeMbie 

no HHCjXJpMaL^MM O flBWtCeHUPDC npM T3KMX 
. 3HHHTHHX nOJie3HO MCnonb30BaHHe ABHHbDC c 

A3tmhkob nyjibca nojib30BaTenn, a npn 
Heo6xoAMMocTM m Apyrnx (})M3MononwecKMX 
noica3aTeneR. 

Ecnn no/ib30BaTenb norpyweH b 
BMpryanbHyio peanbHocTb h ncnonb3yeT 
TpeHaxep, nosBonntou^HR coBepujaTb 
HeorpaHMHeHHbie ABWxeHHH, to (J>M3MsecKyK> m 
3Moi^ioHanbHyK> Hanpy3Ky Ha Hero mo>kho 
perynnpOBaTb c noMou^bio 3arpy)KaeMoR 
nporpaMMbi, MeHflfl ctoxcer, AHHaMHKy n ycnoBun 
oKpy)K3K) ii^en nonb30BaTenfl o6craHOBKvi. B virpe 
TaKoR KOHTponb MOKeT ocyti^ecTBnflTbCfl 
A03MpoBaHneM KoriMMecTBa noHanfliou^vixcfl 

npOTMBHMKOB, Hanp5W<eHHOCTblO CK5)KeTa, 
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HeOOXOAMMOCTbK) AOCTaTOMHoR CKODOCTbK) 

npecneAOBaHMfl npoTMBHwea win yxoAa or 
onacHwx Mecr. riyieM TaKoro peryjinpoBaHHfl,. 
ocymecTB/ifleMoro HesaMeTHO AH« 
nonb30BaTen59, mojkho noAaep)KMBaTb, 
HanpMMep, ny/ibc b onpeAeneHHboc npeAenax b 
TeMeHMe aaAaHHoro BpeMeHM. ripn nocTHxeum 
aaAaHHoR narpysKM Heo6xoAMMO noABOAMTb 
nonb30BaTena k BbinonHeHMK) aaAann m 
3aBepweHMK) ooKeTa. 3to no3Bonnr 
nonb30BaTenK) 3aBepojMTb TpeHMpoBxy c 
MyBCTBOM AOCTMxeHMR pe3ynbTaTa b 

SMOl^MOHa/lbHO npMnOAHRTOM HacTpoeHMM. 

CoBpeMeHHbie nrpbi, k coxaneHMK), He 
yAoaneTBopfltoT 3tmm npuHi^MnaM. HrpoK Mau^e 
Bcero HenoABMxeH, to ecTb OTcyTCTByer 
4)M3MHecxa5i Harpy3Ka npn bwcokdR 
3Moi^MOHanbHOM HarpysKe, wto uoxer 
npMBOAMTb k crpeccaM m AenpeccM^M. Hrpu m 
TpeHMDOBKM, ocyu^ecTB/weMue c 

KOHTpOnMpyeMblMM Cf>M3M M H 

3Moi\MOHanbHb)MM Harpy3KaMM, MoryT 6wTb 
XOPOUJMM CpeACTBOM OT mnoAMHaMMM n 
HepBHbix neperpyaoK, cny)KMTb BcecropoHHeMy 
rapMOHMsecxoMy pasBirruio hhhhoctm. 

TpeHMDOBKM C 3aA&HHbtMM 4>M3MMeCXMMM 

Harpy3xaMM, t conpoBOJKAaKXHMecfl 
no3HaBaTenbHoR mjim pasaneicaTenbHoR 
MHcJx>pMauMeR. moh/t ocymecTBnyrrbCfl 
norpy>iceHMeM b onpeAeneHHyio, BbfOnpaeMyK) 
nonbaoBafeneM. BupTyanbHyio cpefly. 
HanpMMep, KOMnbiOTepHan nporpaMMa MoxeT 
MOAennpoBaTb npooexKy- aKcxypcMio no 

M3BeCTHblM MeCTSM C rMApM, KOTODblR MOT 6bl 

paocxa3biBaTb o AOCTonpMMeMaTenbHOCTflx m 
3aAaBaTb TeMn sKCKypcMH maroM mjim 
npooexxoR c onpe/^neHHoR mjim MeHAKxi^eRcn 

no Heo6xpAMMOCTM CWOpOCTbK). 3KDXypCMK) 

mo)kho 6yAPT noABOAMTb k aaBepiueHMJO npM 
AocTMxeHMM onpefleneHHoR aaAaHHoR HanepeA 
Harpy3KM. Tax icax zaf&Hm MHAMBMAyanbHU, b 
naMATM KOMnbWTepa Moryr 3anMCbiBaTbcn 
AaHHbie o npeAbiAyujMx 3aHflTVVtx m Harpysrax 
Ann nocneAPBaTenbHoro MSMeneHMfl narpyaox 
ot HasanbHboc k cra6MJibHbiM peKOMeHAyeMbiM. 

npM 3TOM HOpMajIbHbie nOCTOflHHbie MJIM 

MeHflKXiiMecfl Harpy3KM M30 aha b ABHb Moryr 
6brrb OKpauueHbi dMoqMOHanbHO m 
conpoBOJKAaTbCfl hoboR m none3HoR 
MH$opMaL4Heft. Ann nyMiueR sMOL^MOHanbHoR 
oxpacKM nonbaoBaTexiK) mokho 6bino 6bi 
npeflocraBJWTb Bbiobp nana rnqa m ero 
BcopacTa huh MQAejiMDOBaTb eMy mmma« 
MSBecTHoro apTMcra mjih nonMTMKa. 

Ecjim nonb30BaTejib, Mcnojib3y« cMCTeMy 
A3TMMKOB, nonyMaef HarpyaKy 6ea norpyKeHMfl b 
BMpryanbHyK) peanbHocTb, KOHTponb da 
Harpy3KaMM mo)kbt ocymecrBJiHTbCfl 
npoqeccopoM, a o6paTHan c&H3b - Mepea 
HayujHMKM, no cnyxoBOMy KaHany. npoqeccop 

MO^eT C0O6LAMTb O HeOOXOAMMOCTM M3MeHeHM5) 

oou^ero TeMna Harpyaox mjim Harpy 3ok Ha 
oTAenbHbie nacTM Tena. Tame buboam 
AenaioTCfl no MHc^pMai^MM, nocTynaK>u|eR c 
CMcreMU Ann OTcnexMBaHM* m opMeHrai^MM 
nonb30BaTenfl b cooTBeTCTBMM c nporpaMMoR 
pacneTa Harpyaox. 

OopMyna M3o6peTeHMfl: 

1. Cnoco6 oTcne)KMBaHMfl m oToopaaceHMfl 
nonojxeHMfl m opMeHrai^MM nojib30BaTexifl b 
npocTpaHCTBe, npM kotodom onpeAejwjoT 
napaMeTpu nepeMeu\eHM5i MacTeR Tena 
nonbsoBaTenn, npeo6pa3y»0T nonyMeHHbie 
AaHHbie MaMepeHMR b Tpe6yeMyK> cJxDpMy mx 
npeAcraBneHMn m o6pa6aTbiBaioT cosoKynHocTM 
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npeo6pa30BaHHboc a^hhi ' ./w nonyMeHMH 
flaHHbix, onpeAe/iflKJiMMX nonoaceHMe m 
opHGHTai^viK) nonb30Bare/ifl b npocTpaHCTBe, 

OTJlMMaiOLUMfiCfl TCM, MTO 

a) 3aKperuiflioT y Ka>KAoro M3 ochobhhx 
ooM/ieHeHnf% cerMemoB onopHO-ABMraTenbHofi 
cMCTeMbi nojib30BaTenfl cpeACTBo onpeAeneHM* 
no MeHbiueR Mepe c-AHoro yma Me>KAy 
cerMeHTaMH, npuMbiKatoi^MMM k 
oootb eTCTByio ujeMy coMneHeHMio, 

6) pa3MeiuatoT no MeHbiueii Mepe Ha oahom 
M3 cerMeHTOB onopHo-ABMraTenbHoB CMCTeMbi 
nonb30Baie^fl cpeACTBo onpeAenenMH onopHbix 
HanpaB/ieHHii, 

b) onpeAe/inioT opMeHTaijMio no MeHbuiei* 
Mepe oAHoro cervieHTa, Ha kotopom paaMeu^eHo 
cpeACTBo onpeAeneHMfl onopHbix HanpaaneHMM, 
OTHOCMTenbHO . ynoMflHyTwx onopHbix 
HanpaBneHHH, 

r) onpeAejiflioT ymu Me?Kfly cerweHTaMn, 
npnMbticaK)U4MMM k ynoMAHyTbiM ochobhum 
coMneHeHMAM, 

A) onpeAejwK)T opideHTai^MK) m nonoKeHMe 
nonbaoBaTejin b i^enoM b npocTpaHCTBe Ha 
ocHoae nonyMeHHboc 3HaqenviR yrnos m 
opweHTauMM ynoMAHyToro no MeHbwetf Mepe 
oahoto cerMeHTa, Ha kotooom paaMemeHO 
cpeACTBo onpeAeneww onopHbix HanpaBneHHM. 

2. Cnocco* no n.1. 0TnMMaK>muRcfl TeM, mto 

nOBTOpflJOT C 33AaHH0ft nepMOAMMHOCTbK) 

Bbino/iHeHne onepaijMfl c (b) no (a) Ann 
nonyqeHMfl BaaMMOOBnaaHHboc 
nocneAPBaTenbHOCTefl AaHHboc, onpeAejwjoinnx 
M3MeHeHne bo BpeMeHM nonoaceHM* m 
opueHTai^Hw nonb30BaTenfl b npocrpaHCTBe b 

COOTBeTCTBMH C efO peanbHblMM ABHKeHMflMM. 

3. Cnoco6 no n.2, OTHMHajoiuMMCfl TeM, mto 
ocymecTBnfljoT pemcrpauMK) nonyMeHHbix 
AaHHboc nonoxeHHfl h opneHTaL\nn 
nonbaoeaTenfl b npocrpaHCTBe ah* 
nocneAyKMuero McnojibaoBaHMa. 

4. Cnoco6 no n.1, OTnMMajomMftcfl TeM, mto 
npw ocymecTBneHMM onepaijMM (a) McnonbayioT 
3HaHeHMfl jiMHeRHbix pa3MepoB cerweHTOB 
onopHo-ABMraTenbHOM cMcreMbi nonbaoBaTenn m 
AononHMTenbHo ocymecTB/WfOT cnefly»omMe 
onepauMM: 

e) onpeAenflKDT onopHbiR oenvieHT mjim 
cerMeHTbi cropHo-ABMraTenbHoR CMCTeMbi 
no/ibaoBaTe/ifl, 

*c) no3ML\HOHMpyK)T ynoMaHyTbiM* bnopHwR 
cerweHT mjim cerMeHTbi OTHocMTeribHO onopu b 
oTo6pa)KaeMOM npocrpaHCTBe. 

5. Cnoco6 no ri.4, oTnMMaioinMBcfl tom, mto 
npBTopjMOT onepauMM c (b) no {*) c 3aAaHHdB 
nepMOAMMHOCTbK) aha nonyMeHMfl m perwcTpauMH 
nocneAOBaTejibHocTM AaHHboc nonoweHHH m 
opueHTai^MM nojibaoBaTexw b 0To6paxaeMOM 
npocTpaHCTBe m Ana OToGpaxeHMH ABMxeHMM 
nonbsoBaTejifl b cooTBeTCTBM m c nonyMeHHbiMM 

AaHHblMM. 

6. CnoooC no n.5, OTnMMaiomMMCfl TeM, mto 
ABMxeHMfl nonbaoBaTe/ifl oTo6paxa kdt b 
peanbHOM BpeMeHM. 

7. Cnoco6 no n.5, OTJiMHaioiijMMCfl TeM, mto 

ABM)KeHMfl nOJlb30BaTerW B CCOTBeTCTBMM c 
3aperMCTpMpOBaHHblMM AaHHblMM 0T06pa)KaK)T 

no Mepe Heo6xoAMMOCTH b nocneAyiomMR 
MOMeHT BpeMeHM. 

8. Cnoco6 no n. 6 mjim 7, OTnMMaK>mMifcfl 
TeM, mto ABMxeHMfl nonbsoBaTenq oTo6pa>KaK)T 

B CCOTBeTCTBMM C ■ HeOOXOAMM bl M paKypCOM 

Ha6nK>AeHMfl. 

9. CnocoG no n.6 mjim 7, OTnuMaioiAMftcfl TeM, 
mto AononHMTenbHo ocymecTBnflWT 
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peAaKTMpoBaHMe . ^eHHoro OTo6pa)KeHMfl 
ABMxeHMM nonbsoBaTenfl m OTo6pa)KaioT 
OTpeAaKTMpo&aHHoe M3o6paxeHMe era 

ABMXeHMM. 

10. Cnoco6 no juo6oMy M3 nn.1 - 9, 
OTnMMatomMfica TeM, mto b KaMecTBe onopHbix 
HanpaaneHM^ Mcnoiib3yK>T HanpaaneHMfl 
M ceBep-lo^ ,, AaTMMKa reoMamMTHoro non« m 
HanpaaneHMfl rst-mkb MecrHOM BeprMKann. 

11. Cnoco6 no nioobMy M3 nn.1 - 9, 
oTnMMaioiAMRcfl TeM. mto b KaMecTBe onopHbix 
HanpaaneHMfi Mcnonb3yK)T HanpaaneHMfi 
"ceBep-Jor* 1 m "sanaA-BocroK" AaTHMica 
reoMamMTHoro norw. 

12. Cnoco6 no niocoMy M3 nn.1 - 9, 
OTnMMaiomMficfl TeM, mto b KaMecTBe onopHbix 
HanpaaneHMR Mcnonb3yioT HanpaaneHMfl, 
4>opMHpyeMbie rMpocTa6MnM3MpoBaHHbiMM 
AaTMMKaMM onopHbix HanpaaneHMM. 

13. Cnoco6 no JiioooMy M3 nn.1 - 9, 
oTnMMatomMMCfl TeM, mto b KaMecTBe onopHbix 
HanpasneHMM Mcnonb3yioT HanpaaneHMii, 
qbopMMpyeMbie BHeujHMM mctomhmkom onopHbix 
HanpaBneHHH. 

14. Cnoco6 no JiioobMy M3 nn.1 - 9, 
omMMajoiAMflcfl TeM, mto b KaMecTBe cpeACTBa 
onpeAeneHMfl onopHbix HanpaaneHMft 
McnonbsyjoT no MeHbiueH Mepe OAHy napy 
npocrpaHCTBeHHo pasHeceHHboc a^tmmkob 
aoconiOTHbix KOopAMHat, pa3Meu^aeMyio no 
MeHbiuefl Mepe Ha oahom M3 cerwemoB 
onopno-ABHraTenbHOM cMcreMbi nonb30Barenfl. 

15. Cnoco6 no nioooMy M3 nn.4 - 14, 
omMMatou^M^cfl TeM, mto nMHePlHbie pa3Mepbi 
cerMeHTOB onopHO-ABMraTenbHoR CMcreMbi 
nonbsoBaTerifl 3aAaK>T Ha ochob© MssecTHbix 
nponopuMR Tena MenoBewa c ncnonbaoBaHMeM 
AaHHbK pocra nonb30BaTenfl. 

16. CnocpG no njcooMy M3 nn.4 - 15. 
OTnMMaKXAMftcfl TeM, mto Macurra6npyi0T 
3HaMeHMfl nnHePiHboc pa3MepoB cerMeHTOB 
onopHO-ABMraTenbHOM CMcreMbi nojibaoBaTe/vi 
Arm cooTBeTCTByiou^ero M3MeHeHMfl ero 
pa3MepoB OTHoevrrenbHO oTo6paxaeMoro 
npocrpaHCTBa. 

17. Cnooo6 no nioooMy M3 nn.4 - 16, 

OTflMHaroiAHftCSI TeM, MTO npM MCnOJlb30BaHMM 

MaHMnyxwTopa An« BaaMMOAeMCTBMB 
noiibaofiaTenn c o&beKTaMM otoGpaxaeMoro 
BMpTyanbHoro npocrpaHCTBa nonoxeHMe 
MaHMnyrwTopa onpeAejvuoT no nonoxeHMK) 
yAepxcMBaiou^eR ero pyoi nonb30BaTerw, a 
TOMHyio opMeHTai^Mto MaHMnynmopa 
onpeAenfliOT c noMombro paaMeiuaeMoro Ha hqm 
AononHMTenbHoro cpeACTBa onpeAeneHMfl 
ynoMflHyrboc onopHbix HanpaaneHMft. 

18. Cnoco6 no nioobMy M3 nn.1 - 17, 
oniMMaiotuMflcfl TeM, mto b KaMecTBe ocHOBHboc 
coMneHeHMH Me)KAy . cerMeHTaMM 
onopHo-ABMraTenbHOfl CMCTeMbi nonbsoBaTen^ 
Bbi6Mpa»oT Ta3o6eAPeHHbift cycraB, KoneHHwe 
cycTaBbi, rojieHOcronHbie cycTaBbi, nneneBbie 
cycTasbi, noKTeBbie cycTaBbi, KMcreBbie 
cycraBbi, coMneHeHMe ronoBbi m nneM m 
coMneHeHMe rpyAHoro m nowcHMMHoro otacjiob 

n03BOHOMHMKa. 

19. Cnoco6 no n.1 8, or/iMHawiAMMCfl TeM, mto 
b KaMecTBe ocHOBHboc coMneHeHM^ 
AononHMTenbHo Bbi6MpaioT cycTaBbi cronbi m 
nanbi^eB kmctm pyK. 

20. CMCTeMa tiTcnexMBaHMfl m OTo6pa)KeHMfl 
nonoxeHMfl m opMeHTai^MM nonbaoBaTenn b 
npocTpaHCTBe, coAep)Kamafl mho>kcctbo 

AaTMMKOB napaMeTDOB ABM>KeHMfl, 

pa3MemeHHbix na MacTHX Tena nonb30BaTen«, 
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cpeACTBO npeo6pa30BaR imanoB astmukob 
b Tpe6yeMyio qbopMy mx n^eAcraaneHun, 6noK 
o6pa6oTKn H3MepeHHbix flaHHba, Bxofl KOToporo 
coeAMHeH c BbixoflOM cpeflCTBa 
npeo6pa30BaHM», m 6jiok 0T06paKeHMfl 
npocrpaHCTBeHHoro nonoxeHMfl m opueHTamiM 
nonb30BaTe/vi, cafl3aHHbiM" c 6/iokom o6pa6oTKM 
M3MepeHHboc AaHHboc, oT/iMMaioiuaflCfl TeM, mto 
coflep^MT cpeflpiBO onpeAeneHMfl onopHbix 
HanpaB/ieHHti, pa3MemeHHoe no MeHbiuefi wepe 
Ha oahom M3 cerweHTOB onopHo-ABuraTenbHofi 
cMcreMbi nojib30BaTejifl, 6noic onpoca, 
coeAHHeHHbift KananawM onpoca c AaTMMKaMM 
napaMeipoB ABuxeHua m cpeACTBOM 
onpeAeneHMfl onopHboc HanpaeneHMfi, npvi stom 
BbocoA 6noKa onpoca coeAMHeH c bxoaom 
cpeACTB npeo6pa30BaHMfl, a b Ka^ecTBe 
AaTHMKoe napaMerpioB ABHxeHHn ncno/ib30BaHbi 
AaTMMKH OTHOCHTenbH boc yrnoB noBopoTa, 
pa3Meu4eHHbie b HenocpeACTBeHHoB 6/iM3ocm 
ot ocHOBHboc coMneHBHMfi Me*Ay cenvieHTaMM 
onopHO-ABuraTenbHofl cMcreMbi nonbaoBaTeriH 
wnM Ha caMWX cerMeHTax. 

21. CMcreMa no n.20, oTHMMaKxnaacfl TeM, 
mto cqAepoKWT no MeHbiueH Mepe oaho cpeflCTBO 
B3anM0AeRcTBMfl nonb30BaTejw c oebeiaaMM 
BMDTyanbHoro npocrpaHCTBa, Ha kotodom 
pa3MemeHO APnonHMTenbHoe cpeACTBO 
onpeAeneHMfl onopHboc HanpaaneHHR, 
caswaHHoe KaHanoM onpoca c 6noKDM onpoca. 

22. CMcreMa no n.20 mjim 21 , OTnMnaiomaflCfl 
TeM, mto AaTMMK OTHocMTenbHoro yma noBopoTa 
BbinojiHeH b BMAe teH30AaTMMica. 

23. CucreMa no n.20 mjim 21 , omuMaioinaflcfl 
TeM, mto AaTMMK oTHocMTe/ibHoro yma noBopoTa 
BbinonHeH b BMAe ormtKOBonoKOHHoro AaTMMKa. 

24. CwcreMa no nioooMy va nn.20 - 23, 
OTAMHawiuaflCfl TeM, mto cpeACTBO 
onpeAeneHMfl onopHboc HanpaBneHMfi coAepttMT 
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Abtmhk reoMarHMTh lonn. 

25. CMCTeMa no n.24, OTn^Maramancn TeM, 
mto cpeACTBO onpefleneHMfl onopHbix 
HanpaBneHMft AononHMTenbHo coAepxMT a3tmmk 

mbcthom BepTMKaJIM. 

26. CMCTeMa no n.25, OTAMMaiotnaflcn TeM, 

MTO B KBMeCTBe AaTMMKa MeCTHOM BepTMKaJIM 
MCno/Ib30BaH astmhk rpaBMTaijMM. 

27. CMCTeMa no niocoMy M3 nn.20 - 23, 
omMHaioinaflCfl TeM, mto cpeACTBO 
onpeAeneHMfl onopHbix HanpaBneHMfi coAepaoiT 
A3TMMK CMmana m cacy ccTBeH hoto BHeiUHero 
MCTOHHMKa onopHbix HanpaaneHuft. 

28. CMCTeMa no nK)60My M3 nn.20 - 27, 
ouiMHaiomaflCfl TeM, mto coAepxcMT cpeAPTBO 
xpaHeHMA npeo6pa30BaHHbix M3MepeHHbDC 
AaHHux Ann nocneAyiomero BocnpoM3BeAeHMfl 
npocTpaHCTBeHHoro nonoaceHMfl m opneHTauMM 
nonb30BaTenfl, csfl3aHHoe ujmhom nepeflaMM 

AaHHbix c 6/TOKOM 06pa60TKM MSMepeHHbJX 
ABHHbDC. 

29. CMCTeMa no nicooMy M3 nn.20 - 28, 
onwMaiomaflCfl TeM, mto cpAepoKMT cpeACTBO 
BBOAa APnonHMTenbHbix AaHHboc, 
npeAHa3HaMeHHbix Anfl McnonbaoBaHMfl npM 
nocTDoeHMM MaTeMaTMMecKoft MoaenM 
TpexMepHoro npocrpaHCTBa m MaTeMaTMMecKofl 
MOAenM oToopaacaeMoro b HeM nonbaoaaTenfl, 

OCeAMHeHHOe C COOTBBTCTBy k>uhm m bxoaom 
6noica o6pa6oTKM MSMepeHHboc AaHHboc. 

30. CMCjeMa no n»o6oMy M3 nn.20 - 29, 
oTnMMaioiAaflGfl TeM, mto coAepacMT 6nox 
QbopMMpoBaHMfl M3o6paxceHMfl noA TpeoyeMbiM 
yrnoM apeHMfl m peAaKTMpoBaHMfl HaoGpa^eHUfl, 
cbomm bxoaom coeAHHeHHbift c BbixoAPM 6noica 
o6pat3oTKM M3MepeHHboc AaHHboc, a buxoaom - c 
bxoaom onoica OToCpawceHMfl 
npocTpaHCTBeHHoro nonoKeHMfl m opMem-ai^MM 
nonb30BaTenfl. 
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